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The Manufacture of Nickel Jacketed Bullets. 


E. A. 


At a time when war is the 
Far East and thousands of men are being 
killed, it is that 


people in passing thru the St. Louis Ex- 


raging in 


not to be wondered at 
hibition should have been attracted to the 
Government Building, where a bewildering 
and accoutrements of 
One of the, to me, 


array of engines 
war are to be seen 
most interesting exhibits was that from 
the Frankford Arsenal, where a series of 
machines were making rifle cartridges. As 
cartridge-loading machinery is fairly well 














FIG. I FIRST FOUR DRAWINGS OF JACKET 


known, | will confine myself to the manu 
] jacketed bullet. 


advent of 


facture of the nicke 
With the 


high muzzle velocities, it became necessary 


small bores and 


to harden the bullets. Lead, while cheap 
and heavy (two attributes which a bullet 
that is to be used in enormous quantities 
The 


while 


must have), was not hard enough. 
admixture of tin, 
hardening it to a certain extent, did not 
make the lead hard enough to resist the 
“strip” 


antimony, etc., 


tendency to or slide straight thru 
the rifled This has 
two disadvantages. Not only is the steady- 
the 


barrel. “stripping” 


ing effect of rotative motion (im- 


SUVERKROP. 


stamiping bullets from lead rods, which 
machines are used almost exclusively by 
private enterprises, the bullets which were 
used at the exhibit were not made in this 
way, but were cast. A large number were 
cast at one time, the flat end of the bullet 
being cut off by a trimming shear before 
the bullet is removed from the mold. At 
the bottom or pointed end of the mold a 
small hole is drilled thru the casting. Into 
put are at- 

the mold. After 


the mold has been poured and the flat ends 


these holes wires are which 


tached to a plate below 


sheared, the plate with its attached wires 
acts as an ejector in case any of the bul- 
lets should stick. This of course seldom 
as the molds are made slightly 
and the 
These 
xhibit b 
Frankford Arsenal 


automatic draw ing presses 


the 


happens, 


lead in cooling shrinks 


bullets were not made at 


came, I believe, from the 


nickel jackets are made in regular 
Fig. 1 shows 

The 
sheet of nickel alloy is fed into the double 
the 


first four drawing operations. 


acting press and cup I is the result 


I did not time the machines, but they were 
minute 
The four operations on the jacket are 


running from 60 to 8o strokes a 
similar, the cups, after the first drawing, 
being put into a hopper and fed therefrom 
automatically thru a tube to the die for the 
second operation and so on. The edges 
of the left 
drawing operation so (before being put 
into the machine which envelopes the lead 


bullet 


cups are irregular from the 


with the nickel jacket) the cups 


are trimmed to length 














THE LEAD 


parted to the bullet by the ri lost, but 


the barrel becomes “‘leaded’’- the lead 


s scraped from 
by the rifling 


lead adhere to 1 


ise of the rifle 


heen removed 


rifle is quite a tedious affair avoid 


these troubles the expedient was hit upon 


to make the bulls f lead ( au yf its 


veight and 
side with 
While 


ket of nickel alloy 


ire many macni 


BULLET AND JACKET IN COURSE OF 


EVOLUTION 
operations, six in 

one machine, 

performing 


six different 


of completion 


complete 


»f the disks 
left out 
is it and its guides and punches 


the jacketing machine I 


ram, 


have 


ild obscure of the die where 


The 


are of equal diameter. 


the view 


actual work is done two disks 


ind 7 They are 


that at 

le in the 

upper pl: one die in 
the under plate 

is this: A 

girl sits at N inserts lead bullets as 


shown at N 


the holes in di 


The operation 


int downward in 
girl sits at O 
2, Fig. 3, in 


and inserts tl 
are six punches, 
When 
position occu 


the first 


the dies in d 


as before st upper ram 
the first jack he 
pied by the di Fig. 2, 
punch enters points it, see 
No. 3, Fig. ; | netal would not stand 
finished 


T he 
position B 


being shape 


at the next in 
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No. 4, 
the 


carried 


erin 
jacket indernes 
when the 
jacket 

next indexing brings 
th the lead 
the position indicated by D, this punch in 


in the upper dis 
punch pushe il] into the 
see No. 5, | 
the jacket w bullet inside it to 
the jacket 

the lead 


crimps the end of 
(which is a little 
bullet) toward the round 
see No. 6, Fig. 3. At the next indexing a 
flat-faced punch descends and flattens the 
end, see No Che final or sixth 


descending 
longer than 


over! inside all 


Fig. 3 
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nake 
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eed behind it 
so that it 
and to 
so that the fin 


iper lightly 


enter the mark 


the end with 
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ished and tapered bullet may be distin- 
guished from the bullet which has not 
received these finishing touches. Without 
this distinguishing mark “‘o”’ they are both 
apparently the same. Fig. 4 shows the 
bullet with the ‘‘o”’ mark 

The finished cartridges were distributed 
as souvenirs to the visitors 


German Automatic Cutter Grinders. 

In Fig. 1 is illustrated a machine de 
signed for automatically sharpening mill 
ing cutters and reamers of various types 
and adapted also, by the application of a 
special work-driving fixture, to cylindri 
cal grinding operations. The machine 
will receive work up to 6 inches diameter 
and 8 inches long; its construction and 
operation will be clear from the general 
view in the half-tone, and from the line 
engraving, Fig. 2 altho the latter, it 
should be noted, shows a machine of a 
slightly different model, but coinciding in 
inost essentials with the grinder in Fig. 1. 
Che chief point of difference lies in the 
drive for the wheel spindle, which drive, 
as now arranged and shown in the half 
tone, is derived from a belt passing ove 
t pulley located at the center of the spin 
dle with a bearing at either side. The 
wheel spindle, which runs in hardened 
ind ground conical bearings, is carried in 
t vertically adjustable head. which is also 
arranged to swivel at the front end of a 
ram, the latter having a reciprocating mo 
tion thru the medium of a rocker arm 
actuated by eccentric and elliptical gear 





ing, crank disk and connecting rod, all of 
which are clearly represented in the line 








drawing. The stroke of the ram may be 





varied from o to 10 inches by shifting the 


position of the crank pin in the disk. The FIG, I. AUTOMATIC CUTTER GRINDER 
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FIG. 2. AUTOMATIC CUTTER GRINDER. 
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drive is taken 





by pulleys on the shaft at 
the base of the grinder and transmitted 
thru friction 
the crank 


hanging the position of 





disks and w 
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The 


the dr 
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with 
ter 


turn pass of the ram 
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as it is ground tooth by tooth 


the re- 
The cut 


Che 
pawl carried by the rocker device engages 
and throws the cut 


ot 
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3. HEAVY 





tion disk, and hence the speed of the ram, 
will be noticed at the of 
the machine. At this 
also the mechanism for 





left-hand side 





side will be seen 





indexing the cut 
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held 


back 


against 


Its 


tooth 


rest 









or 


a weighted cord attached to the 


arbor driver in the manner shown in Fig. 


FIG. 4. 
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work table may 


be 


adjusted side 





wise, endwise and 


swiveled to suit 








spiral teeth of any angle 


Che machine Figs. 3 and 4 has a 
capacity for cutters up 12 inches diam 
eter and 24 inches long Che head in this 
design is reciprocated on an overhanging 
support by a screw which is driven alter 
nately in opposite directions thru re- 
versing gear in th m. The rod with its 
tappets for « ng the reverse wil 
be noticed ak e rail Che wheel 
spindle is arranged and driven in practi 
cally the same manne a the spindle of 
the machine already de ibed. The drive 
for the screw by means of the four 
step cone pulley at the top of the ma 
chine: the three step cone at the opposite 
side drives the shaft and pulley for actu 
ating the wheel spindle 

Face mills, angular and other cutters 
nay be ground these machines by 
nounting on upplied for the 
purpose Che sma ne weighs 1,430 
pounds mn 4.850 pounds 
Friedrich Schmalt Offenbach-on- Main, 
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a quantity ( 
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the desired position dut 
the action of 

placed outside the 1 

as the case may be 
specification dicat 


has attended the applicatior 
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ently patent 
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n portions of a 
if a car-whee 
pulley, of different 
f the casting, this 


placing in the mold 
urnings of the re 
retaining them in 

the pouring by 
suitably 
in the hub core 
thing in the patent 
hat success, if any, 
of the process 








The new Springfield rifle at a distance 
of so feet penetrate fifty-five 1-inch 
boards set 1 inch apart. It gives a muz- 
zle velocity of 2,300 feet per second and 


will carry a ball five mil 
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Studies in Inventive Problems—II. 


Proposed by Leicester Allen and Solved by Various Readers. 


Many people who write for publication 
wait and wonder why their communica- 
tions do not appear. They do not take 
into consideration (because they do not 
know) the fact that the next issue is al- 
ready on the press, the next after that is 
in type, and the succeeding one is all 
planned out with the cuts for it in the 
hands of the engraver. Several weeks 
after sending in a contribution a writer 
may be surprised by the appearance of 
what he had feared had been consigned to 
the waste-basket. Few of us old stagers 
have not in our earlier years felt the keen 
pleasure of such a surprise. “It was not 
30 deficient after all,” 
selves; and if, after this first flash of en- 


said we to our- 
‘ouragement, our eye chanced to light on 
some editorial note of approval, our pride 
rose proportionately. Perhaps, instead of 
approval, it was a kindly criticism, and 
then we did not feel quite so well; but we 
found the reflection that, at 
any rate, it was worth this editorial atten 
tion, and said (again to ourselves) ‘‘Next 
time.” Hope built on pride of achieve- 
ment kept up our courage for the “next 
time,’ and here we are. Look thru the 
columns of the letters printed during a 
year in the AMERICAN MACHINIST and see 
for yourself. No technical school on this 
continent contributes more to sound prog- 
ress than this department. 

Thus much to those who, contributing 
solutions to the problems presented here- 


comfort in 
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FIG. I SOLUTION OF PROBLEM 1 


in, have to wait a time before they know 
the outcome. 
ary shop number, I can present only three 


To be ready for this Janu 


solutions; others which have come in 
later than their 
They will not fail to receive attention in 
their proper order. 


It should be 


these must bide time. 


understood that solutions 


which accomplish with certainty the re- 
quired results with fewest parts, provided 
such parts are not difficult to construct, or 
liable from certain peculiarities to soon 
get cut of repair, or to cause inconven- 
ience by their inaccessibility, are really 
the best solutions. In construction no 
one should use two parts where one, 
equally simple in construction, no more 
lable to get out of repair and as easily 
examination, lubrication, 

repair, will accomplish 


accessible for 
adjustment and 
the same results. 

In the first article of this series it. was 
said that free criticism within courteous 
allowed. I might have 


invited. It 


limits would be 


said such criticism is is the 
privilege of anyone, whether sending solu- 
tions or not, to criticise solutions, my 
own as well as the rest; for it should be 
fully understood that no problem will be 
have not 


kcrein presented that I solved 


prior to its publication. 


PrRosBLeM I. 


SOLUTION NO. I. FROM H. GEARING, TOR 
ONTO, CANADA. 

This problem was presented at page 

1621 and Mr. Gearing’s solution was 


mailed on the third day after its publica- 
tion; so it took only a very short time 
for him to see his way to do it. The 
letter head of the writer in this.case indi- 
cates that he is by profession an inventor 
and designer, and this exemplifies the 
fact that practise in working out such 
problems increases the readiness with 
which such subjects can be met success- 
fully. To afford scope for such practise 
is precisely the object of this series of 
problems 

Mr. Gearing reaches a complete solu- 
tion by a combination of rock-levers and 
a cam. His description is substantially 
as follows: 

“The block, to be moved horizontally 
thru a certain distance and then vertically 
thru half the horizontal distance, is 
shown at a and the guides at b. The 
rock-lever c effects the vertical movement 
by its action upon the bar e attached to. 
and moving with, the block a. Levers o 
and d keyed to the rock-shaft m together 
form a bell-crank the longer arm of which 
effects the horizontal movement. Both 
the levers c and d are forked at their free 
ends, lever c operating pin f’ at the lower 


end of the bar e, and lever d operating 
pin f in the sliding block a. For the pins 
f and f’ would be substituted in actual 
construction either rollers or sliding 
blocks. The levers c, d and o are moved 
by rollers g and h respectively working on 


stud-pins fixed in the lever arms in the 
proper positions relatively to the rock- 
shafts m and m to secure the right propor 
tion the horizontal and vertical 
movements. These run in the 
groove | of a cam wheel w, which rotates 
continuously in the direction indicated by 


between 
rollers 
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the arrow. The block a is shown at the 
upper end of the vertical branch of its 
path, having been moved to that position 
by a quarter-turn of the cam wheel from 
g to x. The next quarter-turn of the 
cam wheel, from y to g, pulls down the 
block a so that the pin f reaches and lies 
in the lower part of the fork'in the rock 
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FIG. 2. SOLUTION OF PROBLEM I. 
lever d. During both the upward and 
downward movement so far described the 
lever o and the lever d have been main 
tained in a fixed vertical position, because 
that part of the cam groove lying between 
the points + and y is concentric with the 
cam shaft k. But the quarter-turn of the 
cam wheel which pin 
down into the lower part of the fork in 
the lever d brings the part x of the cam 
groove into engagement with the roller h 
and the part of the cam groove marked y 
into engagement with the roller g. For 
the next half-turn of the wheel the con- 
centric part of the groove holds the roller 
g in a fixed position, and the oscillation 
of the lever d, while the eccentric part of 
the groove controls the roller h, moves 
the slide to and fro over the horizontal 
branch of the path. These alternate move- 
ments of the levers c and d effect the de- 
sired movement of the slide thru its pre- 
scribed path.” 

This combination of parts would re- 
quire to be laid out very carefully to in- 
sure sufficient exactness of motion in the 
sliding block. As the lever c remains 
fixed in a horizontal position during the 
oscillation of the lever d, the forkways of 
c ought to be curved on a radius from the 
center of the shaft m. If left straight 
they must be placed far enough apart to 
allow for the curvilinear motion of the 
pin or roller f’, in which case there would 
be a pause at the angle of the path, which 
is contrary to the requirements. But prop- 
erly laid out, I think it could, with good 
made to operate fairly 


brings the slide 


workmanship, be 
well 

SOLUTION NO. 2. FROM W. DEATS, YONKERS 

N. ¥. 

second received, is 
The solutions will 


This solution, the 
numbered accordingly 
be numbered in the order of their arrival 
Mr. Deats’ 


He sends 


for each problem in the series. 
sketch is very neatly executed. 
also a description which is available with- 
out use of reference letters. He uses a 
combination of a sprocket wheel and a 
chain for actuating the sliding block, the 
chain being run over idlers. 

“In an endless chain one link is pro- 
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vided with a pin projecting inwardly. This 
pin has a running fit in a hole in a stud 
vhich has also a running fit in a hole in 
The 


three idlers and a sprocket, as shown. One 


the sliding block. chain runs over 
f the idlers should be made adjustable to 
The movement 
of the sprocket is reversed at 
tremity of the travel of 


take up slack in the chain. 
each cx- 
block, the 
sprocket being driven by a toothed quad- 
rant bearing, a 
slotted arm projecting opposite the toothed 
The slotted arm is made 
to oscillate by a connecting rod attached to 
a crank-pin in a wheel which turns con 
stantly in one direction, the direction of 
turning being immaterial. By adjusting 
the pin in the slot of the arm of the seg- 
mental rack the slide can be given more 
or less travel. A turnbuckle in the con- 
necting rod could be used to give the prop- 


the 


oscillating on a central 


part, as shown. 
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braced in the statement of the, problem, 


Mr. Pierce must be credited with a solu- 
tion of the problem as presented, since 
his combination will move the block when 


the path prescribed and 
But Mr. Deats’ 
combination would probably not work well 
if the block re- 


I subjoin Mr. Pierce’s explana- 


running light, in 
to and fro in that path. 
were subjected to much 
sistance 
tion: 
“A horizontal line of travel of conven- 
ient length is represented in the sketch at 
a, and a vertical extension of the line at b 
one-half the length of a also is shown, these 
two branches forming the prescribed path 
for the geometrical center of the sliding 
block. 


The ways are shown in section at 


IV. These ways are dovetail in form and 
parallel to the path. Thru the angle they 
are milled thru in both directions. An 


overlapping guide is placed also on the 
? 









































FIG. 3 


A cam, instead of 
the crank motion, made to slow down the 
slide at the angle, 
results. The sliding block is shown in 
the angle for the sake of clearness ; 
ity it ought to be shown at the half-travel 
position, since the rest of the mechanism 
is so shown.” 
SOLUTION NO. 3. FROM E. 
This solution also is a sprocket wheel 
snd chain combination, but differs from 
that of Mr. Deats by making the sprocket 
chain run continuously in the same direc 
tion, thus avoiding some of the mechanism 
used by Mr. Deats. Notwithstanding its 
greater simplicity, I do not think it would 
do very well in any case where the block 
if used to carry, say, a cutting or a bend 
ing device which would meet any material 


er limit to the travel 
would give the best 


in real- 
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resistance to its movement. But as possible 


resistance of any magnitude was not 


em 


SOLUTION 
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OF PROBLEM I! 


tront 
the 


side at d. A at each end of 


travel is 


stop 
convenient in adjusting the 
arm g and sliding block /, but, not being 
essential to the operation of the combina 
I The block /h is 


may be omitted. 
properly grooved in both directions to take 


tion, 
the ways without turning at the angle of 
the path. The arm g is rigidly fastened to 
the block, and slides thru two lugs of a 
piece 1 which rotates on a stud 7 fastened 
to the outside of one of the links of the 
sprocket chain k. This chain is driven by 
a sprocket m which is fast to, and turns 
the gear / 
direction. The chain is supported, also, 
by the sprockets n, o and p. The oblique 
lines q and r show the relative 


with, always rotating in one 


positions 


of the parts at different points of travel 


idler o must be 


the 


the line r to 


It will be seen that 
1 ¢ ) the left of 


-ated 


illow 


the chain and piece f, which are traveling 


n the directs 


mn indicated by the arrow, t 


carry the square block exactly to the cor 


being 


ner and thence upward, no stop 
made; but the speed will be somewhat less 
ened as the stop approaches the corne 


} 


thru the distance equal to one-half the 
The idler p is 
for the same reason, offset on the opposite 
side of the line » 

“While much 
as to the practicability of this mechanism 
a genera 


pitch circle of the idler 


for the return stroke. 

may be said pro and cor 
for various uses, I think that, in 
is a fair solution.” 


} 
the 


way, it 
The foregoing para 
graph has already been conceded to Mr 


substance of 


Pierce, who has presented his case in cap 
ital both by his 
and clear description 


form excellent drawing 


But I think 
chanics would regard the long arm g rig 


me 


idly attached to the sliding block as caleu 


lated to make the block run hard in the 
ways, even if it had no resistance to en 
counter other than its own inertia an 
friction, because the tendency to turn 


against the ways of diagonally opposite 
corners of the block caused by the leverage 
f the arm with the driving force applied 
at the extremity of the arm as propose 
must be very pronounced. 


I will 


not present my own solution wnt: 
it becomes probable that all the solutions 
likely to be offered have come to hand. 
vill then state another problem which, 
think, will prove somewhat more difficult 





To Get More Heat From a Radiator. 

There are a good many rooms where the 
or the stean 
low to maintain a comfortable 
temperature in weather. -If the 
tenant is enjoying the many advantages af 


radiator is either too small 
pressure too 


severe 


forded by central station electric lighting 
service, the matter can easily be remedied 
Take the fan that kept you cool all sum 
mer and set it where it can blow against 
a large part of the radiator’s surface. Turn 
it on at low speed, or at high if necessary, 
and your cold room will soon be thorough- 
ly warmed. The philosophy of the thing 
s that carries 
much less latent heat than steam at a high 


steam at a low pressure 


pressure, and therefore warms the radiator 
so poorly that only a slight draft of air 
rises around the pipes, and condensation 


With the fan in operation there 
is a forced draft against the radiator that 


is slow. 


conducts a great deal more heat away from 


the iron, cooling it so that much more 


condensation of steam inside it 


The heat thus snatched from the reluctant 


occurs 
radiator is held in the circulating atmos 
phere of the room, which is soon changed 
a trifling cost for 
electric energy.—Electric City 


from cold to warm at 


The Locomotive 
has presented to Purdue University, La- 
Ind., the full-sized model loco 


motive cylinders sectioned to show the 


American Company 


fayette, 


niston valve construction, which formed a 


exhibit at the Louisiana Pur 


line 
ase 


rt of its 
Fs 


xD ition 





Portable Electrically-Driven Tools at 
the Works of the Allgemeine 
Elektricitaets Gesellschaft, 
Berlin, Germany. 


We have received from M. Emile Guar- 
ini, of Brussels, Belgium, a series of pho- 
tographs showing these great works, from 
the accompanying selec- 


which we make 


tions, showing interesting applications of 
motor 


Fig 


driving to portable machine tools. 
1 shows an application of a small 


motor to the driving of a breast drill thru 


the medium of a flexible shaft, and Fig. 
2 shows a similar motor and shaft as used 
n yard work on heavier drilling with a 
portable drill support, while Fig. 3 shows 
a more powerful motor applied to floor 





FIG, 


work in which the holes are much larger. 
Fig. 4 shows an interesting central drive 
by which power is delivered from 
motor to two drills, and we judge the 
central fitted 
to additional drills. Fig. 5 shows a similar 
motor to that illustrated in Fig. 3, but sus- 
pended from a crane and connected to the 
drill by a universal jointed telescopic shaft 
in place of the flexible shaft, and Fig. 6 
shows still another application of the tele- 
scopic shaft. We 
garding the relative merits of these two 
methods of connecting the motor and drill. 


one 


drive to be for connection 


are not informed re- 


[It might be inferred that the telescopic 
shaft is better suited to heavier work, but 
it will be 
drill shown in Fig. 3 


seen, on the contrary, that the 
is larger than those 
On the 


and 6 other 


Figs. 5 


shown in 
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hand, the ratio of reduction of speed is 
obviously greater in Fig. 3 than in Figs. 5 


or 6. Fig. 7 shows a radius arm con 
nection to a small drill press, the radial 
arm being partly of wood and the base 


of the drill press being fitted with a slide 


for accurate adjustment. 





American Traveling Salesmen in New 
South Wales. 

F. W. Goding, United States Consul at 
Newcastle, New South Wales, speaks as 
follows in Consular Reports of the im- 
provement in the character of the ‘travel 
ing salesmen sent out by American firms 
and of the increased success due to their 
efforts: 

“During my residence here of six and 
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The Record Run of the Westinghouse 


Turbine. 

The remarkable continuous run of the 
Westinghouse steam turbine at the St 
Louis Exposition deserves nspicuous 
place in the permanent record of steam 
engineering. This 600 horse-power turbine 


was started in the Palace of Machinery at 


9:20 a. m., June 20, and was stopped at 
11:32 a. m., December 2, the elapsed time 


main- 


As the 


tained was 3,600 turns per minute, the total 


being 3,962 hours speed 
tations was 855,792,000, or ap- 


The 


number of ri 


proaching the billion mark. work 
done varied from 25 per cent. underload 
to 25 per cent. overload. The turbine, after 


its stoppage, was examined by a responsi- 





I. A SMALL MOTOR APPLIED TO A BREAST DRILL. 


2 half years the character of the traveling 
salesmen 
has changed decidedly for the better. As 
a result, many lines of American goods 


representing American houses 


and wares have lately been introduced 


which formerly were not known here. As 
an instance, the selection of coal-cutting 
American 
those from other countries is due wholly 


machines of manufacture over 
to the fact that reliable, energetic, respec- 
table, thoroughly trained men were sent 
here to The ap- 
plies to electrical and many other kinds 


introduce them. same 


of goods; and I may add that with such 
men in the field my own efforts are abun- 
dantly supplemented, whereas, previously, 
any effort I might make to influence trade 
was counterbalanced by the neglect or in 


ability of salesmen.’ 





ble committee and was found in perfect 
condition, with practically no wear discov 
erable, the tool marks still remaining on 
least 
two instances in America in which recipro 


the bearings. There have been at 
cating piston engines have been run con 
tinuously for as long a period as in this 
record run of the Westinghouse turbine, 
but, of course, the speed of rotation was 
not one-tenth as great. We printed in 
1903 (page 1695) an account from New 
South Wales of 


years by a 250 horse-power compound con 


a continuous run of six 


densing engine, built in Leeds, England 


It seems to be possible to run engines as 
long as may be required except for wear 


or breakage, and the steam turbine min- 


imizes these contingencies 
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A Home Study Course. 
BY ERNEST M CULLOUGH, C. | 

It is a mistake on the part of a young 


man who can remain in school to wish to 
leave it too soon, thinking he can do his 
studying after working hours. The young 
man who wishes to pursue any branch of 
engineering work should get the best pos- 
sible education before going into the shop 
Many cannot, however, 
fourteenth or 


or. drafting office. 
stay in 
fifteenth year, and if they wish to advance 


school after their 
it is an absolute necessity for them to con- 
tinue their studies after supper. 

lose is so 


“Every moment now 


much character and advantage lost; as, on 


you 


E 
} 
is 
f 
i 
« 
g 





the other hand, moment now 
employ usefully is so much time wisely 
laid out at a prodigious interest.”—Lord 
Chesterfield to his son. 


The foregoing advice should be printed 


every you 


on a good-sized card and hung in a prom- 
inent place in the young man’s room, and 
on all the vacant spaces on the wall it 
might not be a bad idea to stencil in large 
letters, ‘po IT Now,”’ or it might be varied 
with a motto which hangs in a large draft- 
ing room, “If you have the time to-day 
use it on to-morrow’s job.” 


INTELLIGENT SELECTION OF BOOKS. 


The young man studying by himself is 


He 


inclined to put off and procrastinate. 


*Mem. Western Soc. Eng 
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hates himself while he is losing good time, 
The 


com 


but it becomes a habit after a while 


reason is principally that he lacks 


petent advice and is advised to buy books 


which he finds later on are not suited for 


self-instruction or are not worth the 
money. 

I was in a bookstore the other day when 
two young fellows came in looking for a 
book on mechanical drawing. The clerk 
showed them a certain book. 

“No, I have that and it is mostly copy- 
ing. I want something different.” 

The clerk took down another book 
This,” said he, “is used in all the schools 


around here. They use it in the Manual 


Training School and the High School and 
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in the evening classes of several schools. | 
guess it is just what you want.” 

Just then he was called away and the 
boys were left with the book in 
hands. They looked it thru and, catching 
sight of some mathematical explanations 


their 


and some plates showing how to develop 
queer surfaces, put it back. 

The clerk came back but could not help 
them. They did not know what they want- 
ed exactly and he had no more idea of 
their wants than a man from the 
He was a good clerk in any bookstore, 


moon. 


but could not advise young men who did 
not know what they wanted. There 
doubt that he could fairly well gage the 
quantity of books the firm could sell and 


is no 


in the course of a year would have made 
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1 good showing as to the movement ot 
books off the shelves in his departmen 
[, however, saw on the shelves just fifty 
seven books which it is a sin to palm off 
for right informatio: 


The clerk, in con 


on men _ looking 
which is up to date. 
versation, said those books were gov: 
sellers. 

The young fellows asked me if I couk 
tell them what Sooks to buy. I talked wit} 
them found 
They apprenticed 
wanted to know something about drawings 


so they could understand them better 1 


out what they wanted 


and 


were machinists and 


the shop and some day might want te 
make drawings for themselves. They 
however, did not want positions in the 


drafting office and frankly said they did 





not think they had sense enough to get a 
good education. 

I advised them to stay with the book 
they had which they complained was sim 
ply full of drawings to copy. I explained 
to them the value of the exercises in it 
and showed that it was only by continua 
practise they could gain any facility and 
that by getting at the thing in the way 
the book went at it they could soon under 
stand how to read drawings. It was as 
suspected. A term was used on the first 
sketch which they did not understand and 
they could not find explained in the book 
It was “the pitch of the rivets.” When 
told that it merely meant the distance be- 
tween centers they looked sheepish. I told 
them “If you had copied the drawing and 
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made it according to dimensions, you are fifty they will have accumulated a ADVANTAGES AND DISADVANTAGES OF NIGHT 
would soon have caught on to the mean little stock of knowledge and swelled heads SCHOOLS 
ing of the term.” because they cat a little patter talk My advice is to go to a good night 


They wanted a little information about wil 


} ] , n ti 
ch ; tud1ou nen th 


ink is won school if possible he objections to night 
machine design, but dreaded mathematics lerfu schools conducted by cit and different 
[t reminds one, when he meets such cases, Chere are other young fellows, however, associations as a 
of the old song, possessed of a sincere desire to learn and 1. The fact that a night lost makes it 

“*Mother, may I go out to swim?’ ‘Yes, with the dogged spirit of perseverance so very difficult for a man to regain his 
my darling daughter. Hang your clothes necessary. These young men are in the standing in class, fore individual in 
struction 1s a l, but is prac 
tically impossibl I lass method is 
also illy adapte nstruction when 
many of the pupils are slow thinkers, and 
it is necessarily t ynes who see a point 
quickest who gain the most The slow 
ones become discouraged 

2. 1he courses are generally arranged 
to cover two or three years and the lessons 


are graded. The man who wishes to go a 


little faster cannot do so, and if a large 


number drop out during the year it ofter 
happens th ond that there are 


not enoug i 1uUSst | nductors ot 


the school wage the teacher for the 


idvanced studies and tl students ready 








for the higher rk are left to shift pretty 


much for tl Ives with a little assist 


teacher whe 


mes consid 
ind in bad ither some lessons 
are missed. Other interruptions sometimes 
occur which prevent constant attendance 
Notwithstanding the above disadvan 
tages and others which will readily occur 
to men who have received such instruc 
tion, night schools are of vast benefit tc 

men who can attend them regularly 
ADVANTAGES AND DISADVANTAGES OF COk 

a RESPONDENCE SCHOOLS. 

Correspondence instruction of late years 


FIG. 5. SUSPENDED MOTOR has received a wonderful amount of ad 





on a hickory limb, but don’t go near the 
water.’ ”’ 

The clerk jumped in with some books 
containing the word “easy” in the title 
“Shucks,” said one, “I have a trunkful of 
books like that. The only easy thing about 
them is the feller that buys them.” 

A little more conversation was had, and 


on my advice they went away with a copy 





of “Workshop Mathematics” and went 
into the school-book department to buy a 
copy of “Wentworth’s Elementary Arith- 
metic.” The real trouble with those boys 





was that they wanted education handed to 
them and hated the grind which is neces 
sary. They recognized their deficiencies 
and were sincere in the desire to over 
come them, but it was hard work to study 
at night after a hard day’s work and one 
or two friendly explanations and two or 
three enthusiastic conversations each week 











with a man who understood would have 
kept them up FIG. 6. DRILLING CAR-WHEEL Ht 
As they get older, things will gradually 

soak into their heads, and after a while same _ position s thousands of others vertising and thous: of students have 
they will take up some of their books and They have many books to select from, and been _benefite« student in a corre 
be surprised to see how simple certain no guide to tell them how to separate the spondence scl 1 lack > personal con 
parts really are. Then they will buckle good from the bad. Nine times out of ten tact which counts f much, but 1 
to study again and have.a busy spurt for a_ they mak« or selections and become dis- — spi t he gan great deal 


+ 


week or two, by spells. By the time they uraged trongly advise young men to take courses 








ia correspondence schools if they cannot 
attend a resident course 

‘| 
‘nce school is the thoroughness attempted 
It is 


ie great drawback to the correspond- 


in the examinations on each lesson. 
evening spent in 


ometimes a case of one 


study and five or six spent in writing re 


plies to the questions on the examination 
sheets. It is tedious to many and doubly 
so to the young man searching for the 
royal road to learning 


known to 
friends, 


cases 


I judge from the few 


he many 


me and t known to my 
where correspondence courses were started 
ind not completed, there must be a large 
proportion who never go far in their stud 
ies. Many stop because of the hard work 


ind many because of ridicule. Since the 


funny paragrapher in the newspapers 
started to coin jokes about the postage- 
stamp seal on the diploma there has 
been a distinct chilling of enthusiasm. 
It has become the fashion in’ many 
places to make fun of the earnest 
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There is an opening for a good school 


drop the 
banner methods of attracting followers. 


j 


which will tom-tom ald red 


STUDYING ALONE. 
Chis article, however, is intended to dis- 
cuss the case of the young man who can 


yr will not, attend a resident schoo! 


will take a cor- 


1 


ind who cannot, or not, 


respondence course. For him, if he wishes 
to learn, there is nothing but downright 
hard dig, dig, dig. 

It is lonesome and fearfully uphill work, 
vith no one to stand by to help over hard 
places or give an encouraging pat on the 
for cor- 


back, no one to send lessons to 


rection or approval, no one to recite to 
or to show with pride a completed piece of 
work. It is just plain hard work with 
the reward far in the future, beyond view 

The heart grows sick many a time and 
a dance occasionally is so tempting. A 
visit to the home of the girl is nice occa- 
off for the theater 
once in a while seems only proper. Then 


sionally and a night 








FIG. 7. RADIUS 


student. I read a few 


advertisement in a large 


correspondence 
months ago an 
newspaper in which the advertiser wanted 
an electrician to take care of a plant and 
from 
That 


added “No applications considered 
students of correspondence schools.”’ 
man was a fool. 

An examination of the text 
the methods the best 
schools will soon convince a man that the 
student gets the full worth of his money 
and something over. The 
spondence” has been run into the ground. 
Many young fellows would take a course 


books and 


used in of these 


word “corre 


of study in a school giving correspondence 
courses without plastering the word over 
everything and using modest, quiet, sta- 
tionery. 
the proprietors of the school are taking 
an undue advantage of his position and 
from the postman on the street to every 


As it is now, each student feels 


lodger in the house he has to run a gaunt- 
let of good-natured chaffing that ultimately 
causes him to drcp the whole business 








DRILLING. 


ARM 


some day there is a chance for promotion 
That night with 
heartburning the dust is brushed off the 


and it hits another man. 


books and the lamp again lighted. 
Sometimes the young chap gets married 
and hopes to realize the picture printed on 
the correspondence school circular, showing 
the faithful little the 
branches so cosy and pleasant in the neatly 


wife and olive 
arranged sitting room with papa in the 
foreground studying his lessons. 

If the burner of midnight oil gets mar 
ried it is the end of the study proposition 
nine times out of ten or the home is un- 
happy. It behooves the ambitious one 
therefore to advance as far as possible be- 
fore he marries. 
successful men are those who 
Che 


. . 
earn 1S 


The most 


win against . difficulties man who 


feels he has something to busy 
acquiring knowledge and is bound to show 
it. His efforts to make up for lost oppor- 
tunities take him to the front. Therefore 
the voung man who resolutely pursues a 
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-ourse of study to make himself a better 

man in his chosen work has everything 

in his favor. His study is acquired along 

with his experience and the theory he 
learns is tested as he learns it 
EARNING TO DRAW 

The first deficiency the young man real 


izes is his lack of ability to draw 
is to study mechanical drawing his first 
wish is expressed. Here is where his trou 
bles begin. In the first place he has dif- 
ficulty in understanding just what is meant 
by mechanical drawing. He knows that 
when a mechanical draftsman is mentioned 
a man who can make drawings of ma 
chinery is Yet when he buys a 
book on mechanical drawing he generally 
gets a book telling him how to use instru- 
ments and filled with problems in practical 
geometry, with perhaps a few pages in the 
back containing instructions for 
making a drawing of a riveted plate or a 
kitchen table. 

To define mechanical drawing it is easi- 
Mechanical 
This 


me 


meant. 


some 


est to describe it as follows: 
is not free-hand drawing. 

definition should clear that 
chanical drawing is done in a mechanical 


drawing 
make it 


For the mechanical engineer a full 
course in mechanical drawing consists of 
Mechanical drawing, including prac 
tical geometry and descriptive geometry 
Machine drawing, which is what the ap 
prentice terms mechanical drawing, and 


way. 


Machine design. 

In mentioning certain books as suitable 
wish the following 
to be borne strictly in mind: 1. That I do 
not believe, and do not claim, the books 
mentioned to be the only books of their 


for self-instruction | 


sort for a young man to study. 2. That 
no personal interest leads me to mention 
these books rather than others. 3. That I 


have no doubt other men will recommend 
other books the same ground 
which will do just as well. 

What I do claim, 
the fellow 


covering 


that 
pur 
home study 
hard time getting disinterested 
advice and spends many dollars fool- 
ishly before he finally gets on the right 
track. I have had a fairly good expe- 
rience in and 


however, is 
wishes to 


of 


young who 


sue a connected course 


has a 


teaching apprentices se- 
lecting courses for home study and simply 
wish what I Many 


men have pursued courses I have mapped 


to do can to assist 
out and expressed themselves as satisfied 
It is better to start out with a plan and 
stick to it than to start out densely ig 
norant and change text books every time 
a friend talks slightingly of the ones you 
have 
THE FIRST BOOK 

The first book I put in the hands of the 
“An Introduction to Machine 
Drawing and Design,” David Allen 
Low. (Published by Longmans, Green & 
Co. 80 cents.) 

This satisfies the man who wants to be- 
gin at once on machine drawing. To many 
it is like copying, and many make that 


student is 
by 
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complaint, but to the ones who go at it in 
earnest great good results. By working 
out the drawings they absorb a_ vast 


amount of valuable knowledge about ma- 
chine parts and proportions. The young 
man who starts in the drafting office by 
inking in drawings and making tracings 
does a deal of copying, but the knowledge 
gradually soaks in. 

GEOMETRY. 

The machine drawing is more interest- 
ing than the doing of problems in practical 
geometry, but one cannot go far before the 
need of a knowledge of geometrical con- 
struction is felt. For this reason I advise 
taking up the work in practical geometry 
at the same time and on a different night. 
Book 8 of Longman’s New Series of 
Drawing Books is entitled “Practical Ge- 
ometry.” The price postpaid is 10 cents. 
It should be followed by Book 14, entitled 
‘Plane Geometry” and costing 12 cents 
postpaid. Book 15, entitled “Solid Geom- 
etry,” costs 17 cents postpaid. Have one 
night in the week to study this mechanical 
drawing and the following night for ma- 
chine drawing. In this way the work is 
varied and becomes more interesting. If 
when these three small books are com- 
pleted the student has become interested 
in that kind of study, he can take up 
‘Descriptive Geometry,” by L. Faunce 
American Book Company, price $2.00). 
The study of descriptive geometry can, 
however, as well be taken up later. 

It is a good plan when the three small 
books on practical geometry are completed 
to give the evening they took to the ma- 
thine drawing, thus having two nights in 
the week for that. 

When fair progress has been made in 
irawing the student should procure “The 
Technic of Mechanical Drawing,” by Rein- 
(published by Engineering News, 
This book gives particular 


nart 
price $1.00). 
nformation about lettering and the prep- 
aration of good drawings. It is not a 
treatise on mechanical drawing or machine 
lesign, but is simply what the title states, 
a book on technic, or what we would call 
‘the way to do it right.””. The student of this 
book will certainly know how to make a 
first-class drawing and finish it in the most 
approved manner. It, however, like the 
descriptive geometry, can wait if the purse 
of the student or his time compels economy. 


MATHEMATICS. 
Before he can progress farther than the 
elementary work on machine drawing and 
take up machine design, he must possess 
a working knowledge of mathematics. This 
is where the stumbling block comes in. 
The word “mathematics” frightens many 
away. Still, if any progress is to be made 
in these days when the self-tutored man 
has to compete with the graduate of well- 
equipped technical schools he must know 
something than mere mechanical 
drawing. 
It is harder to select a book on mathe 
matics for the self-tutored man than a 
book on any other subject. If the book 


more 
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is too large he will get weary, and if there 
are more than two books at the most he 
Ordinary text- 
the self-tutored 
man not that few 
men need unless they are studying mathe- 
for the purpose of teaching the 


will become discouraged. 
books contain much that 
does need and much 
matics 
subject to others. 

I recommend Castle’s “Practical Mathe- 
matics” (published by Macmillan & Co., 
price 80 cents) as being adapted to the 
needs of self-tutored practical men. In 
places, however, the aid of a teacher will 
be almost an absolute The 
way to get over this difficulty is to buy 
for 60 cents Higgs’ “‘Algebra Self Taught” 
(published by Spon & Chamberlain) and 
Higgs’ 
work is fine on explanation, but shy on 
examples to work for the purpose of giv- 
ing a man practise and making him pro- 
ficient. One trouble with the study of 
mathematics is that most of it seems so 
like good common sense that a man 
not trouble himself to work out all the ex- 
amples; thinking he knows it well. When 
he does come up against a hard one ina 
subsequent chapter he finds himself lost. 


necessity. 


use it in connection with Castle. 


will 


PRACTISE PERFECTS 
Addition is very easy, but only long 
practise makes a man proficient. It is the 


doing of a thing over and over that makes 
a man skillful. It is not enough to simply 
understand and know how, but it is neces- 
sary to be able to perform. For this rea- 
son I recommend that every example be 
fully worked out. Do not spend too much 
time on hard ones, for they will discourage 
After a sincere trial, let it go for 
the review. Go thru the book in this way 
and then go over it a second time. This 
time not an example should be passed. 
Use Higgs for reference and help. Work 
every example this second time and then 
go over the examples for examination in 
the back of the book. 

Do not be too discouraged if things 
seem hard. Professor Ormsby tells of a 
teacher of mathematical subjects who used 
to say to his students that when a man 
begins to study mathematical science, if 
he meets with no difficulties he is one of 
two things. One of these two things, he 
said, was a genius. The name of the other 
he declined to state. 

Professor Ormsby also says: “It has 
been written of a great mathematician that 
he once said that if he were given five 
minutes in which to solve a problem, he 
would spend three of the five in thinking 
how to do it.” 

After progressing in the study of mathe- 
matics past the solution of simple equa- 
the student should add a_ fourth 
night of study and not exceed the limit. 
Four nights in a week should be sufficient. 
The other two nights can be given to rest 
and pleasure 

On the fourth night should be taken up 
the study of mechanics.* This should be 


a man. 


tions 


*The author here means mechanics as a 


branch of physics or natural philosophy, not 
the study of machinery as 


such Ed 





studied in the same manne mathe 


matics. Go thru the book once thor 


oughly and then a second time to fix the 


very 


facts and work out the hard examples in 


cluding the examination questions at the 
back. The book to take up is “The Ele 
ments of Physics,” by Henry Crew (pub 


lished by Macmillan & Co., price $1.10) 
his book is to be studied from cover to 


cover. 

It not only treats of mechanics, but of 
physical science, including electricity and 
magnetism. The this 
knowledge ali thru life 

The student now has practical geometry, 
machine drawing, elementary practical 
mathematics and physics under way, and 
is supposed to be studying four nights 
each week about two hours per night 
When one subject is completed, let him 
devote the night given to that to some 
other of the subjects he has in hand until 
he completes them all 

I have had an extended 
the offices of 
neers, architects, land, mining and railroad 
companies and can say that with the ex 
ception of drawings for 
purposes or to be reproduced by photogra 
of the drawings made 
usual 


student will need 


experience in 


civil and mechanical engi 


intended show 
phy not 1 per cent 

are inked in. The 
the drawing in lead 
smooth-surfaced, buff-colored paper 
trace it in ink on tracing cloth. The paper 
drawing is sometimes kept, but generally 
is completed 


practise is to 
make pencil on a 


and 


destroyed when the tracing 

The student take a from this 
and save himself a great deal of time. Be 
neat. Cut the paper with square corners 
and Draw a border line 
around just half an inch from each edge 
Keep all the drawings and titles inside 
the border. Draw each part as nearly as 
possible in its relative position and at an 
angle it assumes in the completed work 
Make the drawings in lead pencil and do 
not use up valuable time inking them in 
Draw both sides of the sheets and 
economize paper. When thru take the 
most complicated drawing and trace it on 
tracing cloth for the practise. Trace two 
or three drawings and then when fairly 
good at that ink in and finish one of the 


can hint 


smooth edges 


on 


paper drawings. 


THE ADVANCED HOME COURSE 

The elementary stage completed, the 
student should now take up “Graphical 
Calculus,’ by Arthur H. Barker (pub 
lished by Longmans, Green & Co., price 
$1.50) and follow it with “Mechanics Ap 
plied to Engineering,” by John Goodman 
(published by Longmans, Green & Co., 
price $2.00). books for Monday 
night. 

For Tuesday take up “Materials of Ma 
chines,” by A. W. Smith (McClurg & Co., 


These 


Chicago, $1.00) and follow that with 
“Strength of Materials,” by Mansfield 
Merriman (Wiley & Sons, New York, 
$1.00). 


For Wednesday night take up “The Es 


sentials of Gearing,” by G. C. Anthony 








(McClurg & Co., $1.50) and follow it 
with “An Elementary Text-Book of Ma- 
chine Design—A Study of Method, with 
numerous illustrations” (sold by the au- 
thor, Prof. Charles Lewis Griffen, Syra- 
cuse, N. Y., price $2.50). This book is 
very helpful as indicating the methods by 
which a designer of machines goes at his 
work. It, however, needs for its com 
plete understanding all the mathematics, 
physics and machine drawing heretofore 
outlined. 

For Thursday night take up “Steam,” 
by William Ripper (Longmans, Green & 
Co., price 80 cents). This book is to be 
thoroughly studied twice. Follow it with 
“Steam Power Plants, Their Design and 
Construction,” by H. C. Meyer (McGraw 
Publishing Company, New York, price 
$2.00), and next “The Mechanical Engi- 
neering of Power Plants,” by Professor 
Hutton (Wiley & Sons, price $5.00). 

This completes the intermediate stage. 
When the books mentioned for a particu 
lar night are finished, use that night for 
one of the other studies and thus keep 
occupied four nights in the week. It may 
be that after a while the four nights will 
be all occupied with one subject 

When the intermediate 
pleted the student is ready for the final or 
senior course. He should take up first the 
study of engines, and for this the book is 
“The Steam Engine,’ by Professor Perry 
(McClurg & Co., price $3.50) and “Steam 
Boilers,” by Professors Parsons, of Troy 
(Wiley & Sons, price $4.00). 

Having progressed to this point, the 
student can be left to himself. He will 
have a good knowledge of mathematics 
and mechanics, strength of materials, etc., 
and be able to read any technical book 
published and judge for himself as to its 
possible value. It is quite possible he will 
be engaged in some specialty in mechan- 
ical engineering and require special text- 
books. The head draftsman, or his em 
ployer, can no doubt guide him in a se- 
lection 

In many of the books the student will 
find information he has already obtained 
in a book previously studied in the course. 
He should not skip it for this reason, but 
study it and refer to the other books. It 
than one way of 


stage 1s com- 


is well to know 
presenting a subject 
information on the materials of engineer 
ing may be found in nearly every book 
and certain principles of mechanism will 
be found fully stated in nearly every book. 
This is no drawback, but rather an ad- 
vantage for the useful review it gives. 
During his whole course of systematic 
study it is supposed the student is a sub 
scriber to the AMERICAN MACHINIST and 
perhaps other technical papers and will 
thus keep track of current progress. When 
he begins his studies he should purchase 
for $2.00 “Extracts from Chordal’s Let- 
ters,” and read it on the cars to and from 
his work and on the two odd evenings in 
the week and at such other times as he 
can until he knows the book by heart. 


more 
For example, som 
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When his drawing office experience be- 
gins he should supply himself with a copy 
of “The Mechanical Engineer's Reference 
Book,” by H. H. ( Engineering 
Magazine, New York, price $5.00) 

“How much good will it do me to study 
such subjects if I am not naturally adapt- 
ed for such work and am not a mechanical 


Suplee 


genius?” asked a young man. 
“What do you want?” 
“Is there any other work you prefer?” 
“No. 
can about mechanical engineering, but I 


was the reply. 


I am very anxious to learn all | 
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career as a grocer’s clerk would be better 
for me?” 

THE EDUCATION OF A CHECKER PLAYER 

“Your inquiries can best be answered by 
telling you a story of Bill Jenkins with 
whom I went to school. Bill was dull anc 
could never master any of the games we 
played. He wanted to play with us, bu 
was never wanted and we ran games shor: 
handed sooner than include him. Final), 
he was left to play checkers with the vi 
lage checker champion, who played with 
him simply to practise new moves. Bill 

















FIG, I. 


know I am not as bright on such subjects 
fact, I feel 
discouraged when I get with a lot of fel- 


as lots of other fellows. In 


lows who seem to be naturally fitted for 
careers as mechanical engineers, and yet 
I care more for it than they do. They see 
but are 


often 


things more quickly than I do, 
satisfied with what they know. | 
think it a pity I do not possess more in- 
sight together with my desire. I am not 
a mechanical genius, vet I want to be a 


mechanical engineer. Do you think a 


GEAR SHAPER EQUIPPED 


WITH TANDEM CUTTERS 
never won a game even.when he could 
induce some other person to play with 


him. 

“He got discouraged finally and played 
doggedly with little boys, whom he some 
times gave a nickel to play checkers with 
He never could get on to the game 
seemed a simple thing 
to move the pieces around. He asked the 
checker champion who taught him, and 
was told grandly that good checker players 
born. He asked if there were any 


him 


somehow, altho it 


were 
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books on the game and was told no. He 
was told that if he wanted a game to 
learn out of books to study chess. So he 


sent for an instruction book on chess and 
it stumped him. In the back, however, 
he found an advertisement 
checkers and sent for it. 

“He found it was full of columns of 
figures giving moves in games. 
these games by himself in his room and 
saw that it was a matter of memory sim- 
ply. Well, that fellow studied that book 
till he had memorized about twenty com- 
plete games and a hundred or more side 
steps and side combinations. There wasn’t 


of a book on 


He played 


1 move the village genius could make that 


Bill did not have a knowledge of. Then 


1e sallied out for laurels. The village 
genius fell and then others from neigh- 
boring villages fell. Bill became the cham- 


pion of that section of the State and the 


power of education properly applied when 
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“It is just possible that a man with a 
line of work 


good education in a chosen 
will be as well fitted for it as a man natu- 
rally gifted but education. 
Yet if compelled to an 
educated man who is also naturally gifted, 


without the 


compete with 
the continual pyfting the principles learned 
into effort may 
for any lack of 


practise with conscious 


more than compensate 


untrained intuition.” 





Gear Shaper With Tandem Cutters. 

The illustrations represent the new 24- 
inch machine of the Fellows Gear Shaper 
Company, of Springfield, Vt., as arranged 
for the rapid machining of gears thru the 
medium of two cutters placed tandem 
fashion on the spindle, and hence operat 
simultaneously on two blanks or two 
This 


fully at page 1844, Vol 


ing 


sets of blanks machine (described 


26) has a cutter 
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FIG. 2. SECTION THRU 
pitted against unaided native genius was 
never better exemplified. 

“Bill never told that he was an educated 
checker player, but his sister once found 
his book and spoke of it. 
village genius sent for a copy and soaked 
himself full Bill had 
Jone. a challenge and 


Bill accepted. 


The discredited 


of combinations as 


Then he issued 


Che village genius was now 


in educated man who had added his edu- 


sation to a natural talent for the game. 
He should have beaten Bill but he did 
not, for Bill had had his wits sharpened 
xy his continual practise after his book 
learning had been completed and _ his 


trained mind good as that of the 


Was aS 


ther fellow. In a series of games played 


the first winter after their education was 
lone they stood about even [hey are 
playing checkers every night now and 
have been at it twenty years. They will 


Keep at it till they die. They about 


equal in ability 


are 





CUTTERS 
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AND WORK CLAMPING PLATES 

spindle stroke of approximately 4 inches; 
in the adaptation to the use of double cut- 
the 


rap under the head, the maximum stroke 
gal 


ters without increasing the width of 


is of course reduced by one-half, or to 2 


inches. The cutters in operation on two 
pairs of gears are clearly represented in 
Fig. 1, and the method of mounting these 
cutters and the scheme tor holding the 
gear blanks are shown in the sectional 
views in Fig. 2 

The lower of the tw itter s the reg 


ular gear shaper cutter it respects ; 
the upper is of the same diameter, but has 
a 134-inch bore, thus a ving the cutter 
spindle to be left large « re 
duced portion to prevent springing unde 
he action of the cu e spindle is fur 
ther stiffened by hardening, after which 
it is ground to slide directly in the bore 


of the head, as explained in the article re 


ferred to above. The cutters are spaced 
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the proper distance apart by adjustable 
collars. 
The clamp plates for the work are so 


constructed that any slight irregularity in 
the thickness of the rims will not spring the 
clamping apparatus, and hence throw the 
work out when several blanks are placed 
together on the arbor. It will be noticed 
that the plate separating the two sets of 
blanks is formed with a spherical joint 
allowing the upper and lower halves of 
the plate to the 


blanks at either side; same time the 


themselves to 


at the 


adjust 


work arbor is very slightly smaller in 


diameter than the bore of the gears; con 


sequently, as the clamping nut at the top 


is tightened, the gear rims may come 
solidly together without cramping and 
springing the arbor 

The two sizes of gears shown in the 
line drawings are for use on cream sepa 
rator work, as are also those in the ma 
chine in the half-tone he latter, how 
ever, are of such a size that a series of 
clamping studs and nuts used in place 
of the single nut on the arbor in Fig. 2 
The gears, as shown by the dotted line 
in the drawing, are 62-18 and 72-12 
inches pitch diameter, ind %4-inch 


face, and 18 and 12 diametral pitch respec 


tively. The 18-pitch gears were shaped 
with this arrangement of cutters at the 
rate of ninety per day of ten hours, the 


time on the larger work being increased in 
exact proportion to increased diameter and 
pitch 





Ramie. 

An advocate of ramie as “the textile of 
the future,” writing in the J/ndian Te-xtile 
Journal, claims for it the following ad- 
vantages: 

1. It is many times stronger than cotton, 
flax, hemp, and the like. 

2. It has a very long staple, from 3 to 
9 inches. 

3. It is easily grown, as it acclimatizes 
itself in almost any zone, where agricul- 
ture is possible of course, with varying 
results, as it crops in some latitudes as 
many as four times per annum. 

4. It is beautifully lustrous, more after 
the nature of silk in appearance 

5. It rot, giving it, for many 


de es TI ft 


purposes, such as fishing lines, nets, sail 
cloths, boot and saddlery thread, tarpau 
lins, rick cloths, tents, hose, shop blinds 


boot linings and other requirements neces 


sitating exposure to damp, great advan 
tages 

6. It is non-elastic, and herein it 
invaluable f ir machinery belting and ropes 
measuring tapes: mixed with wool, it im 
parts n hrinking possibilitic ' that 
article and many other purposes where 
rigidity t ve 

The breaking of a governor belt in To 
ronto, Canada, recently, allowing the en 
gine to run away, caused the flywheel tc 
burst, killing a man 200 yards away while 
the engineer and another emplovee nearby 


were uninjured 
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Notes on Cranes--A Screw Hoist. 


BY A. D. WILLIAMS. 

Very few screw hoist cranes have been 
built. They are generally employed for 
handling !adles of molten steel, and have 
two screws which hang vertically from 
the trolley, one on each side of the crane 
bridge. The screws revolve in nuts which 
are held from turning by hollow casings 
extending upward from a cross piece or 
bail, from which the ladle hangers or 
hooks depend. The hollow casings hold- 
ing the nuts are made oil tight, the inten- 
tion being that the screws will thus be 
kept lubricated. Dust guards are 
usually hung around the screws which 
telescope over the lower tubes. In 
practise most of the work is done with 
the lower part of the screws and they do 
not dip into the oil to any large extent. 
Furthermore, in steel plants in particular, 
this oil gets used up and the crane oper- 
ator does not think of renewing the sup- 
ply. The lower ends of the dust guards 
are open around the hoist tubes and some 
of the dust from the casting pit will work 
into the This does not hurt the 
screw. very much, but it gradually cuts out 
the nut, and it is rather difficult to tell ex- 
actly what is left of the thread without 
dismantling this part of the crane, which 
it is not very easy to do and is therefore 
likely to be neglected. It is also difficult 
to put in new nuts in the scant time avail- 
able under ordinary operating conditions 
of open-hearth plants, and the attempt to 
postpone such repairs is very likely to 
result in stripping a nut and losing a cast, 
if nothing worse. 

The accompanying sketch shows one 
screw, of a double screw hoist of 60 tons ca- 
pacity, together with the nut and the man- 
ner in which the screw was supported. The 
lower ring A rested on a casting supported 
by the trolley framing, this casting also 
carrying the pawls for the load brake. 
The upper surface of ring A was chilled 
and ground and acted as a ball race. There 
were one hundred and forty-four 34-inch 
balls in the ball bearing, which were ar- 
ranged in spirals in a brass washer D. A 
brass sleeve B encircled A and held the 
pawl ring C concentric with it. The pawl 
ring C revolved the ball bearing 
when hoisting; lowering it was 
caught by the pawls and held stationary, 
the socket G in this case moving on the 
fiber friction washer F. The steel driving 
pinion K was on a cross shaft which drove 
both screws and was driven by the motor 
The bevel gear J was of gray iron and 
was secured to the socket G by a key and 
held from rising by several cap-screws. 
A brass sleeve E centered G in the paw! 
ring C. G and H formed a ball and sock- 
et joint which allowed the screw to swing 
slightly as the crane moved. The pin M 
and bushings L formed a universal joint 
thru which the screw was driven. There 
were two screws, one with right-, the 
other with left-hand threads. The main 


well 


nuts. 


upon 
when 
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hoisting nuts were of bronze. The hoist 
of this crane was about 20 feet. One of 
the ball bearings on this crane stood the 
racket very well, but the other failed in a 
short time, the balls cutting into both 
washers until ail the weight came on the 
brass washer D; after this the ring C re- 
mained stationary and both hoisting and 
lowering were done on the fiber washer F, 
which was grooved on both faces, the 
grooves forming a letter X, one part of 
which was on each face. Holes were 
drilled in the washer at the points of 
intersection. Grease was supplied by com- 
pression cups from above. The thread on 


the screws was of the buttress type, as 
shown in the detail view, and was of I 
inch pitch and 4 inches lead, there being 
The screws were cut and 
threaded in a 


four threads. 


the nuts bored and lathe 






































SCREW AND DRIVING CONNECTIONS FOR A 60- 
TON HOIST. 


which was specially rigged up for it, an 
index-plate and latch spacing the threads 
and the lead screw being driven by a spe- 
cial train of gears from the spindle to 
secure the proper lead. 

The following is told by the Gastonia 
(N. C.) News: 

After the rain the other day the High 
Shoal mill had to be stopped to get the 
eels out of the water-wheel. There is an 
old saying that eels go to sea after the 
first rain in November, This saying seems 
to be verified by the experience of the 
High Shoals people. The large water- 
wheels got so full of eels that they would 
not run. The mill was stopped and eels 
were taken out in large quantities all sizes. 
They were in the water cups and were 
wound around shafting till they were 
stretched to death. 
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The Organization and Methods of a 
Modern Industrial Works.* 

The Baldwin Locomotive Works, in 
Philadelphia, is probably as good an ex 
ample of a modern industrial works as 
we have in the country, and as I have been 
connected with this company for some 
years I will endeavor to give you an idea 
of how the plant is operated. 

The Baldwin Locomotive Works, at the 
present time, employ about 15,500 men, 
who are divided among twenty depart- 
ments. The executive force consists of 
one superintendent, four assistant super- 
intendents and twenty foremen. Owing 
to the extent of the works it is divided into 
two divisions, the eastern embracing all 
shops east of Fiftenth street, and the west- 
ern division taking in all shops west of 
Fifteenth street, also new shops located at 
Twenty-sixth, Twenty-seventh and Twen- 
ty-eighth streets. Each division is in 
charge of an assistant superintendent, who 
works in conjunction with the foreman in 
his division. 

In the eastern division the most impor- 
tant shop is the erecting or finishing shop, 
located at Broad and Spring Garden 
streets. This shop employs about 2,500 
men, and has a capacity of fifty finished 
locomotives every week. To operate this 
department we have one foreman, two as- 
sistant foremen and twenty track foremen 
Every track foreman is a specialist on a 
certain line, such as erecting, valve set- 
ting, testing, etc., and has direct charge 
of the gang bosses and men who work 
under his supervision. The gang bosses, 
or contractors as we call them, are all 
picked men, the very best we can find, and 
have direct charge of the workmen. This 
same system of contracts is employed in 
every department throughout the works. 

I will now explain our contract or piece- 
work system. Every department is a fac- 
tory, manufacturing a certain number of 
locomotive parts. Thru careful study we 
are able to ascertain the exact time and 
expense involved in making these parts; 
we then allow a certain amount of profit 
for the contractor in making price; he, 
in turn, gives out his work—piece work— 
to his men at a slightly lower rate and 
makes the difference. There is a great 
diversity of opinion among manufacturers 
about the best way to pay labor. Some 
claim that you do not get the best results 
from system because a 
piece-worker knows that he will not be 


the piece-work 


certain amount, 
and if he finds that he is making too much 
he will curtail his output sooner than run 
the chance of having his prices cut. This 
is true in some cases, but, under careful 
management, on routine work cannot oc- 
cur. We expect and get more work per 
man out of our piece-workers than any 
similar concern in the world, and our men 
are allowed to make higher wages, and 


allowed to make over a 


ey, Wilmer Henszey, in Journal of the 
Franklin Institute. 
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this, to my mind, explains why we never 
have strikes at Baldwin's. 

In hiring a man we never ask whether 
he belongs to a union or not. We don’t 
care. If he enters our employ he abides 
by our rules and regulations, which are 
posted in every department, and any at- 
tempt to incite trouble or dissatisfaction 
among the men is reported at once by his 
contractor and the man is dismissed 

A question that is often asked is, “Do 
you not have great trouble in procuring 
who are skilled in the special 
lines of locomotive works?” We do. This 
is the question to which the Baldwin firm 
has given a great deal of attention in the 
past four years, and has led to the revival 
works of the old apprenticeship 


workmen 


in our 
system, a brief outline of which may be 
interesting 

The apprentices are divided into three 
classes, first, second, and third. To be a 
first-class apprentice a boy must be seven- 
teen old and must have at 
grammar-school education. He serves four 
During this time he is allowed to 
three 


and is moved from department to 


years least a 
years 
stay on one class of work only 
months, 
department until he covers the entire plant. 
During the school is obliged 
to attend night school two nights a week, 
taking up a special course in higher mathe- 
matics and mechanical drawing. He is 
paid from $3.00 to $6.60 per week during 
apprenticeship, and on completion of time 
receives a certificate and $250. A second 
class apprentice must be a_ high-school 
graduate and serve three years on same 
lines as first-class apprentice. He also 
attends night school. He gets from $4.20 
to $6.60 per week, and on completion of 
time receives a certificate and $200. A 
third-class apprentice must be a graduate 
of a recognized technical school. He serves 
two and does not take a night 
He gets from $9.00 to $12.00 per 
week and receives a certificate on comple- 


season he 


years 


course. 


tion of time 

We now have between 400 and 500 ap- 
prentices of the several classes, and it is 
proving of vast benefit to the works in 
providing a and better 
class of labor than it is possible to get in 


more intelligent 
any other way. 
We that 


stays with us or not on the completion of 


claim whether the apprentice 


his time, he will always be a friend to the 
Baldwin Locomotive Works and look out 


for our interests, just as a college man 
does for his college His training has 
made him a valuable man for railroad 
work, and one who will get ahead. It isa 


far-sighted business proposition 

A manager of a large shop has many 
other important matters to look after. If 
he is a progressive man, backed by a pro- 
gressive firm, he wants to know the quick- 


Our 


firm encourages this among the foremen, 


est and best way to get out work. 


and sends them all over the country to see 
how other people do work. If a foreman 


can prove that by the use of certain tools 
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and appliances he can save time and ex- 
they furnished him without 
During the past five years enor- 


pense, are 
question. 
mous strides have been made in this direc- 
tion. By the aid of improved hydraulic 
and pneumatic tools hand work has been 


a minimum, and on this alone 


reduced to 

: 
nearly $1,000,000 a year is being saved on 
the cost of work in the shops. We have 
also made great savings on time required 
the 


toc y] 


to do work by the use of specially 
treated for tools. By 
means of these tools we have been able to 


steel] machine 


increase the capacity of some of our ma 


chines from 30 to 50 cent. Our best 


results have been obtained from the Bur- 


per 


gess Special Steel and the Sanderson Spe- 


cial Steel All our new tools are being 
made from these steels, as ordinary tool 
steel will not stand the high speeds at 


which our tools are now being run 


It is interesting to see the vast difference 


between an up-to-date railroad or locomo 


tive shop in this country and a similar 


shop on the other side. It has been my 


opportunity to visit a number of these 


shops in England, Sweden, Finland and 


Russia, 
condition of their 


and it is sur note the 


prising to 
equipment Power 


cranes are very rare even in the larger 
type in 
u ago 
It is not strange. noting these conditions, 
in Philadel- 
in Europe, 


in service on their railroads, 


shops, and the machinery is of a 


1.° 


ise here twenty-five or thirtv vears 


that we can build locomotives 
phia, ship them to any country 
and put them 
10 to 20 per cent. cheaper than they can 
build in their own shops 

As orders for locomotives are received, 
printed on lists and put out in the 
shops. Each list weeks’ 
work; they are dated with delivery dates 
various de- 


they are 
contains two 


for each class of work in the 
partments 
of the different classes 


3aldwin 


The designation 
of locomotives as 
Locomotive Works embodies the combina- 
1 of the let- 
to indicate both 
heels the 

hav- 


used by the 


figures with one 


ters A B. ( ) F and F 


tion of certain 


the number and kind of w and 
linders. Thus, a 


size of cy locomotive 


vers is classed B; that 


ing one pair of dr 


with two pairs, that with three pairs, 


)- that with four pairs, FE, and that with 


five pairs, F The letter 4 is used for a 
vecial class of high-spee comotive with 
single pa f drive \ figure 4, 6, 8 
O, I2 or 14 ed as an il figure to 
dicate ft total number of wheels under 
ocomotive \ figure or figures follow 

ng the initial figure indicates diameter of 

‘vlinders, and the figure or figures follow 

ng a class designation represents the con- 

secutive class number of a locomotive on 
ch it appears. Thus, 8 16 C 500 indi 


cates a locomotive with eight wheels in all, 


diameter 


and the 


having cylinders 16 inches in 


with two pairs of driving wheels, 


No. 500 locomotive of its class As soon 


as lists are put out, the drawing rooms 


get them and start at once to design the 


ishing bills of material ‘o 


locomotive, furn 


15 
the purchasing department, which orders 
ll material we do not make. Lists are 


all 
furnished also to every foreman and con 


tractor in the entire plant Che great ad 
vantage of these lists is that every man 
n the entire works is after the material 


the 


for: ft 
I it 


he needs long bet wanted in 
erecting shop, and we are rarely subject 
ed to delay on delivery dates. Every fore 
lists 


which he 


man has a book of check-books we 
keeps an exact 
daily check of every piece of work made 
He, in turn, checks off 


who can tell by their 


call them—in 
in his department 

the superintendents’, 
books at a th 


glance the condition of 
locomotive part in the 


entire works 
management 


exact 

every 
\n important factor in the 

of a large plant is the system of accounts 

The Baldwin Locomotive Works keep two 

sets of accounts, viz 

account 


(1) Manufacturing 


financial accounts. 


ing books a ledger ac 


2) Commercial or 
In the manufactur 


ount is kept with each locomotive con 
structed and with each repair-work job 
All materials and labor are charged t 
these accounts, either directly or eventu 
lly on closing the bool The principle 
s that no material or labor is paid for 
vithout being charged t in appropriate 
iccount 

In the mmercial books accounts of 
lealings with individuals and corporations 


Both sets 
and corre 
tatements of ex 


ire kept in the ordinary way 


of books are closed annually 


exactly n their 


penditures and 


spond 
receipts 

Svstem of manufacturing accounts: 
In the general system of accounts by 
of ci 


ascertained 


nstruction of locomo- 
locomotive is 


which the cost 
charged as follows: 
\— Materials Al] used in 


construction of the locomotives at the ac- 


materials 


as fixed in the general contracts 


as paid for 


tual cost 


covering such purchases, or 
1e at market rates 
B—Distributed Labor 


directly to the 


ime 
All labor charged 


locomotives at actual cost 


I same either by piece-work or day- 
work rate 

C—Erpense All labor and materials 
neident to the nstruction of the loco 

itives, b whi from. the character 
innot. be harged direct The cost of 
hese is distributed to tl comotives it 
t fixed by the amount of 
listributed labor as per paragraph B Un 
til tl prop finally determined 
for ea ( t ed upon the accounts 
for the preceding vear. The expenses in 
lude wage f managers, foremen, clerks, 
lraftsmen. stationarv engineer teamstefs, 
iborers, watchmen, traveling engineers 
nd messengers Thev also include heat 
ng. lighting. repairs. insurance, taxes and 
ther expenses on buildings and _ tools, 


patterns and dies, defective work, printing, 
advertising, traveling expenses and all in 
onnected with manufacture 
D—Disbursements for Freight and De- 


Cs These consist of 


cidental costs c 


vering Locomotiz 
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railroad charges for transportation to 
point of delivery. 

The aggregate of the foregoing items is 
the cost of manufacture and delivery of 
locomotives. 

One of the most important departments 
ind one whose influence is felt over the 
entire works is the test department. This 
is equipped with two Tinius Olsen testing 
machines for physical tests, and a complete 
-hemical laboratory for chemical analyses, 
also with apparatus for indicating loco- 
motives and stationary engines. Nearly 
ill the material we use must first pass thru 
this department, and be reported on before 
being accepted; this applies to all boiler 
steel, spring tank bar iron, 
cylinder iron, steel castings, oils, paints, 
etc. We have fixed standards for all these 
materials which must be complied with 
The test 


steel, steel, 


vefore materials are accepted. 
lepartment also has a corps of inspectors, 
vho are stationed in the various rolling 
deal with, and 
vhose duty it is to see that our mill speci- 


nills and steel plants we 


ications are lived up to, and that our or- 
lers are rushed thru. 

One of the important duties of a shop 
The 
nachines employed represent thousands of 
lollars, and it is of the utmost importance 
that they be kept in perfect repair. To 
iccomplish this we have in every shop a 
This man 
is an expert on repair work, and has a 
gang of machinists under his supervision. 
\s soon as a machine breaks, the fact is 
reported to the tool boss, who repairs it 
at once. A number of duplicate pieces 
of the most breakable parts of machines 
are always kept in stock, so that the ma- 
chines are seldom down but for a very 
short time 

In every large plant, especially one hav- 
ing large smith shops and foundries, there 
is a constant danger of fire; to overcome 
this we have, I think, one of the largest 
volunteer fire departments in the country, 
having about 200 picked men scattered all 
over _ the We have twelve large 
Barr pumps and as complete apparatus as 
the city department. Every shop also is 
equipped with a sprinkler system, and 
has stand-pipes ad reels of hose on 
floor. Every few weeks 
drills, and it is remarkable 
juickly our men can get into service. They 
put 


nanager is the care of machinery. 


machine inspector or tool boss. 


works. 


“very we have 


fire how 
out on an average two or three fires 
for 
had to call on the city fire department. 


1 month, and several years have not 


Another important matter is shop clean 


iness. The sweepings must be run thru 


separators, then loaded on cars and sent 
o firms who buy all our turnings. Our 
sheet-iron scrap is carted to large scrap 
ins built over railroad tracks in one of 


yur yards. These bins have hinged bot 


toms, and when they are full, cars are 


run under them and loaded. This material 


ilso 1S sold, and proceeds from scrap and 


‘urnings amount to several hundred dol 
lars a week 
The power of the works is handled by 
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the highway department, which is respon- 
sible also for buildings, electric power and 
light and machinery repairs. We have 
four large power-houses, one at Broad 
street, one at Sixteenth street, one at Sev- 
enteenth street, and one at Twenty-seventh 
street, having thirty-one boilers generating 
10,684 horse-power. Each power-house is 
in charge of a chief engineer, who makes 
a daily report to the highway office on a 
special form, giving an hourly account of 
steam and air pressures, and of the boilers, 
engines and compressors that were in ser- 
vice. By this means the foreman of the 
highway department is kept in contact with 
the power service throughout the entire 
works, and knows exactly how the pres- 
sures are being maintained at every hour 


of the day. We have 108 engines, pumps 
and air compressors, with 8,656 horse- 
power. All air compressors, dynamos for 


light and power and engines running them 
are located in power-houses, the other en- 
gines being located in the various shops. 

As I have already stated, we employ 
15,500 men, and to keep account of their 
wages is the 
Fach man, on being hired, 
The numbers for the 
Each 


contractor has a piece-work book, in which 


time and work of our time 
department. 
is given a number. 


men in each shop run in succession. 


he keeps a daily account of the time and 
wages made by each man in his gang. The 
time of all day workers is kept in a day- 
work time book by the time clerk. Once 
a week the time department takes the time 
records from the piece-work and day-work 
books, entering the same on long printed 
sheets, giving the name and number of 
every man in each department. The piece- 
work books are gone over, and charges 
against each locomotive are entered to its 
cost account. The account of the wages 
due each man is then turned over to the 
pay department. 

The pay department has pay envelopes 
stamped with the name and number of 
every the entire works. The 
amount of wages due is now stamped on 
Our regular pay-day, with 
the exception of holidays, is on Friday, 
and every Friday morning the money is 
from the 
been our custom to pay in coin, which is 


man in 


each envelope. 


brought bank. It has always 
easier to handle, and clerks are less liable 
to make mistakes. 
on each envelope is then put in, 


The amount stamped 
the en 
velope is sealed and all are arranged in 
an upright 


succession, as to number, in 


position, in specially constructed racks, 


each 


These racks when filled are put in 


rack holding ahout 200 envelopes 
safes 
built for this purpose, and are now ready 


for We 


stations—one at Broad street. in the erect 


the have two 


paymasters pay 
Seventeenth 
the 


the 


another at 
streets At 
Friday 


1 


range themselves in long 


and 
Hamilton 


1 
work on 


ing shop, 
signal to 
quit night men ar 
lines, according 
to number, at their respective pay stations, 
and at five minutes after 6 the line starts 
We have eight paymasters, and run eight 
lines, the foreman of each shop and his 
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assistants having charge of the lines his 
men are in. Each man as he passes the 
pay desk calls out his number to his fore 
man and his name to the paymaster, who 
passes him his envelope. It is possible in 
this way to pay our entire force in thirty 
minutes. 

In conclusion, I will that, to my 
mind, to get the best results from a shop 
you must have a unity of feeling among 
your men. Every man should be treated 
If a man 
comes to tell you about a supposed or a 
real wrong, he should be listened to, and 
Your superin 


say 


as a not as a machine 


man, 


given the proper advice. 
tendents and foremen should not be shut 
up in offices to which the ordinary work- 
but should be as 
This is, 


Baldwin 


man cannot have access, 
get-at-able as possible. and has 
been, the pelicy of the Locomo 
tive Works, and to this policy their suc 
believe, in large measure, be 


cess, I may, 


attributed. 
Standard Size Technical Journals. 
M.. i 
gineering and of The Boiler Maker, calls 
our attention to the fact that these jour- 
“standard 
size’ ranks and are 9x12 inches. We are 
glad of it; the more technical journals 
there are that are standard size the more 


Aldrich, publisher of Marine En- 


nals are both new recruits to the 


powerful will be the pressure upon others 
to adopt it, and eventually it will be quite 
possible for one who wishes to read, to 
bind, or to file a number of different tech- 
nical journals to do so with much greater 
convenience than is possible with the pres- 
ent heterogenous collection of all sorts of 
sizes, most of which have no other basis 
than the fancy of the individual who hap- 
pens to choose them. 

By the way, The Engineering and Mining 
Journal may be added to the list, so that 
we now have 

AMERICAN MACHINIST, 

THE Borer MAKER, 

THE ENGINEERING AND MINING JOURNAL, 

LocoMOTIVE ENGINEERING, and 

Power, 
all standard 9x12 inches. 

We hope others will join and be num- 
All but a few 
probably will do so before long 


bered among “the elect.” 





The Open Shop publishes a form of 


agreement used by an unnamed 


manufac 
turing concern, which agreement is to be 
for 


employee 


signed by men making application 


work, and under which the 


iwrees to give one week’s notice of an 


intention to quit, but expressly agrees that 


he may be discharged at any time without 
notice. He also agrees that during the 
time he remains in their employ he will 


make no demand for an increase in wages, 
tho nothing is said about reduction of 
wages. There would seem to be room for 
a little of the spirit of reciprocity in this, 
and we wonder if a firm using this kind of 
an agreement is really in need of first- 


class men, and whether or not it gets them 
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Letters to the Editor. 


A Modern Set of Drawing Instru- 
ments. 

I have read Mr. Lyne’s article on draw- 
ing instruments, at page 1150, Vol. 27, with 
interest, and should like to make a few re- 
marks thereon. 

In the first place, I think it is hardly 
necessary to have a separate instrument 
for pen and pencil in the 5%-inch com- 
passes, as it is seldom they are used to- 
gether. In fact, many draftsmen on orig- 
inal work could almost dispense with the 
pen. In Mr. Lyne’s set there is no 3-inch 
compass after the same style of the 5%- 
inch size. There are the spring bows, 
which do very well for small circles, but 
for slightly larger work there is too much 
time lost in screwing them open and shut. 
Another thing I missed was the small han- 
dle on the top of the compasses, which is 


: 
‘- 
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brought out by Messrs. Kern, of Switzer 

land, and are exceedingly neat. 
Manchester, Eng. J. H. Huntey 





The Hog in the Shop. 

We often read about the end seat hog, 
but we seldom read of the hog in the shop. 
The latter has for or other 
escaped the newspaper notoriety which the 
former has achieved. That the hog in the 
shop exists, however, we all know; in fact, 
I have of him, and have 
worked alongside of him so long, that I 
sed to look upon him 


some reason 


seen so much 
have long since cea 
as anything else but an incurable evil. 

Numerous are the incidents that I could 
relate of the doings of this individual. I 
have lately come across some of his doings 
and the results thereof in the machine 
room of a local factory 

The factory referred to has a local repu- 


tation of being the fairest in town. Up 





FIG. 2 FIG. 4 
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IMPROVEMENTS IN DRAWING INSTRU MENTS. 


shown in Fig. 1 and which is a great con- 
venience. 

With regard to divider trian- 
gular ones rounded on the for 
about % inch from the point are much 
stiffer than round ones, and do not make 
holes in the paper if properly used. 

I think a more useful set of instruments 
would consist of a 5% for 
pen and pencil, a 3-inch compass for pen 
and pencil, 5- hair-spring dividers, 
two 5-inch drawing pens a set of three 
spring bows 2% inches long for pen, pencil 
and dividing, a case for spare needles and 
leads, and an adjusting key. 

In Fig. 2 a fine adjustment for the nee- 
dle is shown. The needle has a rack cut 
on the back which engages with a spiral 
The 
plate P carries the wheel and also acts as 
a spring and holds the needle firmly. An- 
ther neat thing shown in Fig. 3 is the 
holding the pencil. Fig. 4 
shows the old way. 

The 


points, 
outside 


inch compass 


inch 


yn the face of the nurled wheel IV. 


method of 


above improvements have been 


to six months ago it had been the custom 
to give the men in the machine room five 
The reason for put- 
ting a stop to this was on account of the 


minutes to wash up. 


actions of a certain few who persisted in 
washing up three or four minutes before 
the given time. 

Another system that prevailed at this 
factory was to give the men on election 
day one hour to vote, with pay. At the 
recent election the self-same individuals 
again showed their colors. Instead of tak- 
ing an hour, they took anywhere from an 
hour and ten minutes to an hour and a 
half. Two of them (to use the words of 
the new apprentice) came in “half shot.” 
The next day the following notice was 
tacked up: 

“On and after this date all hands in this 
department must vote on their own time.” 

“Per order — — —.” 

While the stand taken by the company 
in making the majority suffer on account 
of the actions of a certain few is to be 


criticised, the fact nevertheless remains 


that the hog in the shop exists, as d 
fame 
C. F 


Depth of Gear Tooth Gage. 


sketch 


his friend of end seat 
EMERSON 


I herewith send you a and pat 


ticulars of a depth of gear-tooth gag T 


made some time ago 
It consists of piece A which is 1-32 sheet 
| 


‘ast steel, with a tempered scratch point 


2s 9 te - 
( A Simons tet s 


14 


4! 
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DEPTH OF GEAR TOOTH GAGE 


lowing 
3, 3%, 4 S, 5, 7, 
8, 9, 10, I1, 12, 14, 16, 18, 20. The gradua- 
11, 14 and 18, are not 
as these are marked 


B and graduated with the _ to 


pitches: 2, 214, 24, 2%, 
tions for pitches, 9, 
shown in the sketch, 
on the other side 

The part C is made of a piece of 4x7-16 
inch cast steel which is tempered to pre- 
slot that 
fits the graduated end of piece A, and by 
nut and 


at any desired pitch. A 


vent wear It has a thru it 


means of a small nurled screw 
can be clamped 
small steel shoe is provided just above 
the clamping nut to prevent the latter from 
burring the edge of A. 

This tool takes the place of nineteenth 
pitch gages made in the usual way, and 
answers practical purposes equally as well 

E. J. TowNprow 


Chelmsford, Essex, England 


Caliper Rule and Depth Gage With 
Rack and Pinion Adjustment. 

The sketches standard tools 
made by Brown & Sharpe, and to which 
I have added racks and pinions for ad- 
justing when setting to any fixed siz 
The racks were cut 20 teeth to the inch in 
the pinion in the caliper rule 


? 


show two 


both cases; 


VVVVUVL Lae 
‘ 


CALIPER RULE ANI PTH GAGE WITH RACK 


AND PINION ADJUSTMENT ’ 


has 12 teeth and the pinion in the depth 
gage 14 teeth. The pinions were made, as 
shown, with a small shank to fit a nurled 
head, and the two parts were riveted to 
gether after being placed in position. 
E. J. Townprow 
Chelmsford, Essex, England. 











Making T-Slot Cutters. 

This class of cutter has gradually and 
successfully the old style 
nethod of the planing T slots in milling 
machine tables. and other machinery where 
It has not only 


outclassed 


l slots are regularly used. 
yutclassed the planer and shaper in speed, 
but in the quality of the work done. With 
this in view, | have outlined a series of op- 
erations and tools to assist those who may 
have this tool to make. As will be seen 
from the drawings, the cutter is made com- 
pletely by machining ready for hardening. 
Where many are to be made, this ensures 
iniformity throughout 
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In the first operation is shown the lathe 
vork necessary. In all cases where grind- 
ng has to be done add .o10; to the cutter 
add 
yurpose 
vill take a %4-inch cutter 
the 


art 020, which is sufficient for that 
In the following operations we 
as an example 

The 
is mill- 


The first operation is turning 


. ° ° ae 
second operation, shown in Fig. 2, 
ng the teeth on the outside; an end mill 
inch is recom- 


xf about 544 inch or % 


mended. The number of teeth given is 8; 
ingle of cutter required, 90°. Third 
peration, shown in Fig. 3, is milling the 
teeth on the face. In this operation the 


which is the cutter being 


worked 


cutter, 








MACHINIST 





AMERICAN 


made, should be placed at an angle of 
21° 20’ from the vertical line, this angle 
being suitable also for the fourth opera- 
tion. In the third operation the working 
cutter required is an angle cutter of 70°; 
while the worked cutter is in this position 
we commence the fourth operation, which 
is gashing every other tooth. It is essen- 
tial that clearance for chips should be con- 
sidered in the cutter re- 
quired in this operation being an ordinary 
\%-inch slotting cutter. In opevation No. 
5 a similar gashing of the teeth takes place, 


these cutters; 


only on the back instead of the front, the 


worked cutter being held in a horizontal 


Stamp 254 
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Carborundum for Dressing Emery 
Wheels. 

Some three years ago I by 
stumbled on to a new use for carborun- 
dum. Being engaged in the mechanical! 
line and using emery wheels of various 
sizes, which had to be trued and shaped 
quite often, I found myself one day witl 
an unruly emery wheel and no device fo: 


accident 


dressing it such as a star dresser or dia 
So the struck me of 
discarded carborundum 


mond point. idea 
trying an old 
wheel. I tried the experiment and to my 
surprise the result was remarkable. This 
did all of our 


old carborundum wheel 





a 













STANDARD T-SLOT CUTTERS. 


position, the working cutter being a 5/16€ 
inch end mill. 

Operation No. 6 is the backing-off of the 
teeth at the back. 
ter can be used as in operation No. 5, the 


The same working cut 


worked cutter being held in a_ vertical 


position at an angle of Io 


In the 14-inch cutter no tongue ts neces 
4 
11 


sary. As will be seen in the tables, all cutters 
above this size are made with a tongue o1 
the end of the shank; operation No. 7 
gives the end mill required, and sizes of 
the tongues. At the bottom of the series 
f operations is shown a complete cutter 
England J. Lorp 


\ < Cutter.236 get ese 
6) No. of Teeth 10 Cutter 70 Angle = * Diam. of | End Mill 
Angle of | 4 
: Angle of Work Angle of & 
~-= Oper. 2 Cutter 80@ Cutter.15°.20 a we eked Cutter .62 Worked 
atter.15 .20 Cutter 1 
| 
103 -.0lU , 7 
6 
a 
: — otieatieeaicel 
= i i 
| hed {rl 
7 
Ly a ; een 4 A 
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dressing thereafter to our perfect satisfac 
tion. The carborundum does not become 
heated while dressing and leaves a beau- 
tiful finish when thru doing the work re- 
quired. Where I am at present employed 
we had a $20 diamond, and one day it 
jumped out of its holder and we were up 
igainst it again, for we wanted to shape 
on a Brown & Sharpe grind- 


send 


some wheels 
er. So I suggested we and get a 
stick of carborundum 1 inch diameter by 
4 inches long, and it did the work beauti- 
fully. 


has entirely replaced our diamond point 


As it only cost 35 cents per stick, it 


and saved further expense 
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I think that the manufacturers of car- on the key J (which is held up by a_ constructed rig and can be used to good 
borundum would make coarse-grain sticks spring) until it comes flush with the sur- advantage on work of this kind. 
for the trade if they only knew what a_ face, then collar G slips out over it. It Pepro RE 
fine emery-wheel dresser they had. Now, can be seen from the description that as 
Mr. Editor, this is a shop kink which is G slips out, HH HH swing in and draw 
worth while, and I think manufacturers the arms CC CC together. As the arms Having asked your paper to publish 
will be glad to know, as it does perfect about bending tubes, about a 
work, is cheap and will last indefinitely. 
Please do not think that I am writing 
an “‘ad” for carborundum;; it’s only a com 
pliment to the inventor of carborundun 


CLAUDE R. Pitrot 


Press Bending of Tubes. 


C go down the pins K press the arms L_ something 
down, which in turn draw down the pins 
E’. The pins EF’ have eve-holes in which 
the points of the arms work. When the 


a few months 
-d. I tried the 


i way whereby 





A Scrap Winder. 

The illustration shows a scrap winder 
used on a large press which forms twelve 
shells at each stroke. The brass roll from 
which the shells were punched was about 
7 or 8 inches wide, and being difficult to 
handle on the ordinary form of winder the 
one shown was designed. A boy had to 
stand by this press all the time while in 





operation. The winder was held by two 
arms A aA which extend from the body of 
the press. As the scrap comes thru, the 
boy slips the end under B which is screwed 
on the arm C. Then by turning the handle 
D the roll is wound on the arms CC CC, 
being guided by the pins EE’, F is a 
collar with four-slotted shoulders in which 
arms C are held by pins. G is another 
collar of the same form, in which are the 





pin 


J 
3 ‘) eo if 
TT . “esses here time 1 uniformity are 
P )} o , 


A / 


necessary 


| 
) | 
| 


I enclo l punch and dite 


j 


for bending tubes at any angle up to 


Side View J 18o 


degrees, the angle being determined by th« 
tting of the press. The tubes are filled 
ith lead and re laid on the die, which 


consists of the two rolls, which give the 





tube a positive bearing all around at any 
point of the bend 

The sketch shows in dotted lines a tube 
partially bent, with the punch partially 


raised to give a clear view. If the punch 





continues to go down thru the rolls the 


tube is bent to 180 degrees when the ce 


1 


h is in line with the ce 


ter of the punc 
ters of the rolls 


clamp on the tube is used 


keep the tube in position or to keep it 
from slipping, as the tube, in being bent, 
pulls against the punch in one direction 
ind against tl lamp in the other. The 
clamp als¢ the tube so that it will 
be bent in t ight place R. T. Bet 
\ SCRAP WINDER The Practical and the Technical Man. 
I have read with interest your articles 


four swinging links H, also held by pins. _ pins are drawn down flush, the boy n the practica 
In the joints H are held the other end of gives the winder a shake and the roll drops | ' 

the arms C. The collar G has a small key- into the scrap barrel. The end view does 

seats in which the key 7 fits. The key / is not give an exact detailed view, but it 


held on one end by a small pin and on gives enough to show the main principles. 


1 and the technical man, and 
fe \\ words in ex 
f discontented 
7 In 
ny opinion 


1 


the other end by a spring underneath (not /P is the shaft on which the whole rig is that tl V1 question has been 


shown). Now, when the roll is all wound The collar R is held on the shaft P in contact with the inger school gradu- 
the boy slips out the pins J from the arris y a set-screw than with those seasoned by 
1. Then taking the winder out he presses which arms L move 


and holds the pins S in ates rather 


is a lightly experience. The ave college man when 








20 


he comes out of school has done little 
toward specializing, and his knowledge of 
manufacturing and its processes is there- 
fore small. I believe that the main com- 
plaint brought by the practical man against 
the theoretical is that he is not a specialist 
immediately after graduation. The stu- 
dent, however, “must creep before he can 
walk,” and the inconsiderate criticisms 
hurled at him for blunders and bulls made 
during the early period of his career are 
nearly always undeserved and unjust. For 
could the faculty of the college know just 
what branch a man intends to enter, their 
task would be lightened and they would 
be able to send each man out into the 
world well fitted in his chosen line. This, 
however, is impossible. The school en- 
deavors to give to each of its members a 
broad engineering education which tends 
to fill him with the ambition to grasp all 
knowledge to be obtained by contact with 
any concern he may associate himself with. 
The function of the scientific institution, 
moreover, is not one of warfare with those 
men who have fought their way to the 
front, and some of whom have never seen 
the inside of a technical school, but one 
of co-operation, in which the theory of 
the former combines with the practise of 
the latter to uplift engineering in all its 
W. T. M. 


branches. 





Turning Cross-head Shoes and Eccen- 
tric Straps. 

Fig. 1 shows a very neat scheme for 
turning crosshead shoes for bored slides. 
The method is available in any engine shop 
doing small or medium-sized work (in 
quantity), and can be adapted to taper gibs 
as well as to the kind shown. It must be 
perfectly apparent to any machinist that it 
is far better than the usual “cutting wind” 
process. The chuck for the shoes is of 
course accurately made and the shoes and 
the engine slides must be always true to 
dimensions. 
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method shown the drilling, facing and tap- 
ping are done in rapid succession, and the 
rods point right without fitting. 

F. WERTHEIM. 





Making Thin Soft-Solder Strips — 
A Lathe Mandrel. 

A short time ago we required some sol- 

der strips about 7-16 inch wide by .o1! 

thick; the thinnest we could buy was 1-16 
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MAKING THIN SOLDER STRIPS. 


inch thick. Brad first tried hammering it, 
but this was too slow and made it difficult 
to handle. He tried one or two other 
methods before he finally went down to 
the storeroom and fished out an old roll 
feed which he bolted on to an iron stand. 
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of the roll feed, which started the two little 
gears on the other side, and these kept the 
rolls going at the same speed. Placing the 
strip at the mouth of the rclls, it was 
drawn thru. By adjusting the rolls tight 
er each time the strips were all passed 
thru, they were soon brought to size. 
Fig. 2 is an arbor for turning the large 
plate P. These plates (12 inches diam- 
eter) were first rough turned on the face 
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A LATHE MANDREL. 


plate. We tried finishing them on the 
ordinary arbor, but when the tool came out 
as far as X there was too much chatter and 
spring, and when finished they were not 
accurate enough. So the foreman had this 

















cheap but effective arbor made. Casting 
O OY 
1e) oO 
© .@) 
i 
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TURNING CROSSHEAD SHOES AND ECCENTRIC STRAPS. 


m 
a eal | 
WJ 
FIG. I 
Fig. 2 shows how they used to finish 


eccentric rod straps in the same shops. 
The straps are bolted to a semi-circular 
block A correctly located on, and doweled 
to, the face-plate of a Bullard turret lathe. 
In the ordinary shop this job is often done 
on a drill and time is lost in changing 
tools, and the fitter after that has his own 
troubles in “pointing” the rods. By the 








This was brought over to the back of a 
lathe. The top roll had a shaft sticking 
out; taking one of the change gears of the 
lathe, he made a bushing for it so that it 
would fit on this shaft. He then brought 
the table around so that the gear would 
engage a gear on the lathe and then bolted 
the table to the floor (see Fig. 1). Start- 
ing the lathe up, gear A turned gear B 





A is a part of a clutch bored a driving fit 
for B, and held by taper pin C. Disa 
gray-iron washer and holds the plate to be 
turned, it being tightened by means of the 
nut J. After A was driven on B, a light 
cut was taken over the lugs E to true 
them. The plates are finished in this man- 
ner: They are first rough turned on the 
face-plate. Then they are placed on the 
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ordinary arbor and a light cut taken over 
the recess Y and the shoulder Z; this 
brings these faces true with the hole K. 
Then when they are all finished in this 
manner they are placed on the heavy ar- 
bor, the recess Y fitting on lugs E and the 
plate D clamping on the shoulder Z. Then 
finishing cuts are taken over sides X. In 
this manner the sides come smooth and 
the same thickness all around, besides be- 
ing true with the hole K. For driving the 
arbor a pin is placed in the hole G and 
passes thru the face-plate. The thickness 
between sides X X varies from 5-16 to % 
inch. The front view of the arbor is 
shown without plate D. Pepro RE. 





A Drill and Reamer Holder. 


This is a holder to be used on a lathe 
for drills, reamers, boring-bars, etc. The 
hole C passes over the tool-post and an 


——— 
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A DRILL AND REAMER HOLDER. 


ordinary turning tool will 
clamp. The hole A is put thru while the 
holder is clamped in position by holding 
the drills and reamer in an ordinary lathe 
chuck; this brings the hole to the right 
hight. The bushing B is made of steel 
and should be a good fit in the hole A. It 
is held in position by a set-screw which 
tightens on the flat. The bushing has a 
No. 4 Morse taper hole, into which the 
taper shanks of the -eamer E and boring 
bar D fit. Any drill which has a shank 
less than No. 4 Morse taper can be held 
by using collets. 

To get reamers and drills central with 
the hole to be chucked, the cutting edge 
can be got central in the usual way, and 
the holder then set so that the tail center 
of the lathe will coincide with the centers 
of the taper shanks. The power feed of 
the carriage can be used for most jobs, 
and for others the tail center feed will do. 

The value of the holder will show itself 
in chucking duplicate work, as when it is 
ence set your tools can be quickly changed 
without disturbing the holder. If needful, 
a tool for facing off the piece to be 
chucked could be made like F. 

It is designed more to be used in the 
toolroom than in the main shop, as it, of 
course, could not compete with the mod- 
ern turret lathes. Of course it can only 
be used on the lathe for which it was 
made, unless you have two lathes of 
exactly the same size. OweEN. 


serve as a 
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Finishing Holes in Gray-Iron Castings 
With a Punch. 

Several years ago I invented a little 
device, of which the gray-iron box shown 
in the illustration was a part. The device 

-itself was a commercial failure, but the 
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PUNCHING HOLES IN GRAY IRON. 


method of producing the hole BC I think 
worth describing. In the first few pieces 
this hole was drilled thru the size of B, 
and then counterbored at C. This method 
proved too costly. A pattern was made 
with the holes in it, and with the draft 
toward C, leaving a stepped green-sand 
core (B was about % inch diameter by % 
inch long). This did not draw very well 
and many bad castings resulted. More 
draft in the holes would have worked all 
right, but it was advisable to have the 
end of hole B next to C smaller, if any- 
thing, than it was at the other end. I then 
made a pattern with the taper for the 
holes from opposite sides, the small ends 
of the holes being in the center of the 
castings, as shown in the illustration. A 
dividing plate P, of brass about 1-64 inch 
thick, was then soldered in the bottom of 
hole C. This was molded with C in the 
drag and B in the cope. The molders had 
no trouble, the castings came out perfect, 
and all that was necessary to finish the 
hole was a tap with a center punch to 
knock the thin film of iron at P out. The 
counterbore C was a loose fit for the head 
of a machine screw and B for the body. 
The punch was used from side C so as to 
keep the corners from breaking away. 
Drxte. 





Jig for Fixing the Relation of Teeth 
to Hubs in Cast Segments. 


Some time ago we had a number of 
gray-iron quadrants to bore and face like 
those illustrated at Fig. 1, having cast 


i. 
/ 








FIG. I 
FIG, 2 
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THE SEGMENT AND THE JIG. 


teeth at an angle of about 103 degrees. It 
was essential that the faces B and C be in 
proper relation to the teeth. 

As it was quite a tedious and unsatis- 
factory process to lay off each part so as 
to get the hole square and also the proper 
distance from the pitch line, a jig like the 
illustration Fig. 2 was made and fastened 
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to the tailstock spindle by the tap bolt 
The face E of the jig was made 2° the 
angle of pitch face of tooth, also ex- 
tremity F was the exact distance of out- 
side diameter of the quadrant. All that 
was necessary was to place the quadrant 
in chuck, run the tail spindle up to the 
casting and set it by the jig. The result 
was all that could be desired, and this 
simple device saved much time, money and 

annoyance ALPHEUS 

Extensible Planer Clamp Block. 
The sketch shows a new kink that I call 
the “lightning change planer clamp block.” 
In addition to the regular bolt hole in the 
clamps there is a second hole in the rear 
end, a little larger than the diameter of 
the post. I use posts 1 inch diameter, 2! 
inches at the base, from 4 to 12 inches in 
length, varying by 2 inches. With a set of 
these posts, which can be made cheaply 
on the turret machine, and a box of 1-inch 
punched washers, there need be no delay 
looking for odds and ends that will often 
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roll the work and themselves out of posi- 
tion when pressure is put upon the clamp. 
J. J. NEwWBAKER. 





Difficulties in Negotiating for Employ- 
ment. 


When a concern wishes to employ a man 
in any responsible position, and it becomes 
necessary to advertise for one, the adver- 
tisement will read something like this: 
“Wanted—A thorough, practical, up-to- 
date man of large experience, capable of 
handling a large number of men, and able 
to keep costs down to a minimum. Give 
references and salary. Address X. Y. Z., 
Box 4-11-44, AMERICAN MACHINIST.” 

This item meets the eye of one who 
knows he possesses all the requirements, 
but who has had no experience in the 
writing of ads. and so cannot describe the 
goods he has to deliver in a manner that 
will appeal to the credulity of the adver- 
tiser, consequently his description of his 
abilities is consigned to the waste basket 
He may be as good a man in his particular 
line as the country can produce, but if he 
writes in such a manner as to give the 
impression that he realizes that fact him- 
self, he slides down the incline again. If 
too modest the same result follows. A 
company may advertise its product as the 
“best in the world” and laud it to the 
skies as unexcelled by any other produc- 
tion of the kind, but the man who is direct- 
ly responsible for its good quality must not 
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extol his part in the production, as it 
would be brag, blow, “hot air,’”’ or what- 
not 

Then the matter of references comes up 
A good man will work for a concern for 
several years and render good, faithful and 
effective but with some member 
of the firm employing him there may exist 
an incompatibility of temperament. After 
several years of endurance the man resigns 


service, 


and tries for a position elsewhere, but fails 
to get 
past employer. 
of references, but the company he sends 


a good recommendation from his 
Again he may send copies 


them to may treat him as a forger and 
company issuing 
the recommendations to verify the state- 
ments contained in them, thus making ex- 
of those recom- 


immediately write to the 


tra labor to the writers 
mendations 
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them was of only six months’ duration. 
Nearly all of the preceding men were fully 
competent to fill the position and many 
of them are to-day satisfying other em- 


ployers. 
This is but one of the many instances 
where the seeker after a position gets 


taken in. Had I asked and required of the 
company references as to its character, etc., 
from the prior superintendents, and had 
such a demand with, I 
would never have accepted the position. 
The system of securing positions by ref- 


been complied 


erences as now in vogue is a misuse of 
power, as were once the irresponsible acts 
of kings. Non-conformity to your em- 
ployers’ ideas, demands, business policies 
honest or dishonest, right or wrong, dis- 


agreement on the subject of politics, resent- 
ment of insult, and many other little things 
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Handy Lathe Grinder. 

The lathe grinder here shown is used in 
the Boston & Maine Railroad shops here 
for grinding centers, reamers, mandrels, 
locomotive rod pins and bushings, and for 
It can be 





a great variety of small tools 
used on any lathe and is easily and quick- 
ly set. 

The tool body is of gray iron bored for 
¢-inch brass bushings, which are press« 
The arbor is of tool steel fitted nicely 
On the arbor is fitted « 
the 


arbor by a 6-32 flat-head machine screw 


in 
to the bushings. 
grooved pulley which is fastened to 


ss 


which goes thru the arbor and is threaded 
End 


play is taken up by the back screw and 


into the opposite side of the pulley 


The same pulley fits the long 
The 


check-nut 
idler 


grinding 


spindle for inside 














sie 








Spring 








VY 
y 




















| <<} 


in} 7 
=. O) | rm Ke ; 


Leather Board Disk 








~~ 






























Why for 
determining the ability of an applicant for 


not have some such method 


i position as the government has in its 
That 


eliminate some of the difficulties, 


civil service arrangement ? would 


but there 
would still remain a very serious one: it 
provides for only one side of the negotia 
tion. A firm advertising for a man is not 


required to furnish references, but 


as 
sumes a position which imputes all justice, 
to itself 
such a position is often unwarranted. 


honor and righteousness when 

A few years ago I applied for a position 
with a Massachusetts. 
My references, etc., were satisfactory and 
I was engaged. Subsequently I learned 
that this concern had had thirteen different 
men in eight years, twelve of them in five 


years. Suffice it to say that my stay with 


large concern in 





enable him by the power conferred by the 
to the 
offender of life, but to blast his future and 
Why should 


business men take the position that all 


reference system, not indeed rob 


mpair that of his family 


employers are always right in their esti- 


How 


minded enough to recognize and acknowl- 


mate of a man? many are broad- 


edge merit even in the face of personal 
feeling or prejudice? 

If such things are true, and it is impos- 
sible to deny their truth, ought there not 
to be some way devised whereby an honest 
man can place himself in connection with 
an honest firm, without the necessity of 
submitting his fate and future to the pecu- 
liar whims and personal feelings of a 
nervous, physical and mental dyspeptic? 


A. W. S$ 








block is a piece steel shaped to 


[It is drilled for a 5-16 inch 
drill rod which goes thru, extending out 


IXIx154 inches, 


on each side % inch to receive the pulleys 
The ends of the rod are drilled and tapped 
for 10—24 machine screws which hold a 
washer against each pulley. The grinder 
is run by a %4-inch round belt going over 
the pulley on the lathe spindle, then to the 
idler block, to the tool-post, back to the 
idler and lathe spindle. The belt is kept 
at proper tension by the pull spring which 
is fastened to the floor by an eye screw 
This spring is made of 3-16 inch rod, is 1% 
inches in diameter and 12 inches long. 
Tho the speed of the wheel, 5 inches in 
diameter, is rather slow, it gives good 
satisfaction and more of these grinders are 
being made Joun H. Cratate. 


Concord, N. H. 
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A Transfer for the Magazine Auto- 
matic. 

When the automatic 
‘quipped with a magazine feed it is neces- 
sary that there be a fixture in the turret 
to transfer the piece of work from the 
magazine to the chuck. The casting shown 
n Fig. 1 is what we are handling on our 


turret lathe is 


iutomatics, the small end being gripped in 
the chuck while working it. The machines 
vill each turn off two hundred pieces per 
lay, so that the transfer has to stand for 
some hard usage. The magazine on these 
nachines is directly over the chuck. When 
he operations on the casting are finished, 
he chuck and the knock-out rod 
ejects the piece.. At the of the 
magazine and directly over the chuck is 
the holder, which receives one casting at a 
time. As the casting is knocked out of the 
chuck the holder drops in front of the lat- 
ter, the transfer in the turret comes for- 
ward and seizes the casting, the holder 


opens 
bottom 


AMERICAN MACHINIST 

We are not the originators, but it is a 
sort of a redesign of many different styles 
seen in other parts of the shop. The hold- 
er A fits the hole in the turret and is made 
of soft steel; 
any variation in the length of the casting 
C is the shank made from tool steel and 
an easy running fit in the holder A. D is 
a steel washer case-hafdened and contain- 


the springs B take care of 


ing two pins which slide freely in holes 
in the holder and prevent the washer from 
turning E is a fiber washer between 
shank C and washer D to prevent abrasion 
F is the body of soft forced on to 
the shank and held there by 


pins. GG are the jaws—tool 


steel 
four taper 
steel and 
hardened on the end. The jaws swing on 
the pins H and are held from moving side 
ways by the screws 7, which are adjusted 
so as to allow the jaws to move up and 
down easily, yet with no play. The space 
between the jaws is % inch and they are 
held from coming together by tits 4% inch 


diameter turned on the ends of the screws 








rises, the transfer moves forward, puts 

the piece in the chuck, the chuck tightens /. The screws J are hollow and hold the 

and the transfer withdraws. The whole springs, which are made from 1-16 inch 

y~peration. beginning when the finished wire. are 5-16 inch outside diameter and 
FIG. 1 7) 
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casting is knocked from the chuck and are tempered very stiff At the time | 
another one placed there, occupies about made this transfer 1 had a lathe and a 


five seconds’ time, so if anything catches 
there is very likely to be something doing 
The casting is supported in the holder at 
two points on the bottom, and variation in 
the size of the casting will cause it to tip 
se it will not present itself squarely to the 
and very likely cause a 


Now, 


sixteenth of an 


transfer, may 


smash-up these castings vary a 


inch, besides not being 


round, so a transfer has to be pretty rugged 
to stand up 

The had 
nachines and made from a 
piece of steel bored out to fit the head of 
the casting with a shoulder to keep it 
from pushing back, the depth of the hole 
2 inches, and the other end 
This trans- 


first ones we came with the 


were solid 


being about 
fitting the holder A in Fig. 2 
fer was sawed in five places to enable it 
to spring, and tempered. It would work 
all right until a casting dropped wrong 
and then either it would break or bend 
all out of shape; on an average it would 
last about a month. 

Fig. 2 shows a transfer which we made 
and which has been a complete success 


shaper to do my tool work on; no dividing 

ttachment for either, and all drilling was 
done in the lathe, so making this transfer 
called for 
sembled the 
ind then I 


wr 
ITseE 


some careful laying out. I as 
transfer all except the jaws 
trouble The 


ne piece and cut in 


foresaw jaws ot 


were made in 


two after being finished. I took the piece 


for the jaws, the slot on the end of which 


I had made a light driving fit on the tongue 


K on which the jaws would hinge when 
finished, and drove it on, then placed hold 
er A in the vise and revolved the body in 
it and trued up the piece for the jaws, un- 


til it ran dead true, 
a hammer. When I had got it to run true 
I drilled the holes H and put in the pins 


Now the question was, how to cut slot L 


by tapping lightly with 


so that it would be in line with the tits or 
screws ] I made 
a screw fitting the holes for screws J and 
carefully trued it up in the chuck and put 
a ¥%-inch hole thru it, taking great pains 
to get it true, then counterbored the hole 
so that the scratch awl would enter, leav- 
ing only a thin rim with the %-inch hole 


I solved it in this way: 


thru. I then put the screw in place of one 
of the screws / and after testing to see if 
the piece for the jaws ran true, I scribe 


a \%-inch circle on the piece thru the hole 


in the screw. Then replacing screw 7] anc 
repeating the operation the other side 


I had the position <ed plainly on the 


mat 
e screws W G 


piece where tl come It 


was a simple matter then to line up in the 


shaper and cut the piece in two witl 
¢-inch tool. When all parts were ass¢ 
bled the jaws ran so that there was 
ik te the eve and that was considere« 
good enoug! 
Pau WESLEY 


Planing Machine Drive. 


Your correspondent, “Veteran,” at page 


179, Vol. 27, brings up 


a questiom or twe 
ibout planing machine drives. He mentions 
: worm and worm wheel in connection with 
is tar 


friction clutch \ similar drive 


s the worm and worm wheel go, has beet 


put for years by a Halifax firm, which 
however, went out of business this year 
on a machine which I think is a very good 


one. It has a cross-planing motion on the 


crossrail for machining the ends of cast 
uuld drill s 
iole anywhere within the capacity of the 


bolted t 


ings, a drilling head, which w 


machine, and an extra housing 


the side of the bed for side planing, etc. | 


judge it to be nearly twenty vears since 


this machine was designed, and yet I he 


eve it agrees perfectly with the latest 


practise in the States, in that 1 performs 


operations as possible o1 


of resetting 


iS many irge 


pieces without the necessity 


the work 


the friction clutches; these 


lo return to 


have been made and used for years to my 


knowledge, but, as far as I can remember 


only on screw planers (tho I should think 
they would be just as applicable to rack 
driven machines). The clutches no doubt 
save a great deal of the wear and tear of 
belts, and I should iy they would be 
more efficient in operation than the usua 
belt-shifting gear 

“Veterat } why butters are not used 
at each end of the stroke to absarb the 
moment f the | his is done in 
England by a Leeds firm, t Patemar 
Planing Machine ¢ any, W h adver 
tises its machines to return at 200 feet per 
minut This is, accomplished by an ar 


rangement of spring buffers and I think 


fre \ I have |} 1 of tl machine 
hat a ver nooth m n is given to the 
table the reversal being mad without 
hock or ja S h & (¢ é Man 
chester. als have in arrangement tor th 

purpose. I have not studied this arrange 
ment very closely, but think it is a kind of 
a spring clutch, which at each reversal 
when the shock is greatest, slips a little 
thus taking the jar off the gearing Phe 
question now is: Do the spring buffer 

etc., answer the purpose for which they 


are used? I don’t think they do, at least 
not fully. 


running, say, at 30 


In the case of a planer plater 


feet per minute, the 
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circumference of the driving pulleys will 
run at anything from 1,800 to 4,500 feet 
per minute, and the momentum of the pul- 
leys at this speed will be considerably 
greater than the momentum of the table. 
Therefore if a buffer be applied to the 
table, it follows that when the machine 
reverses, the pressure in all the gears will 
be on the wrong side of the teeth, so that 
before the belt begins to operate on the 
table it will have to take the backlash or 
lost motion out of all the gearing. This is 
done with a great amount of hammering 
on the wheel teeth. I think that a better 
arrangement would be to have a brake on 
the pulley shaft, so that at the moment 
both driving belts were on the loose pul- 
leys, the machine is nearly brought to a 
stop by the brake. The pressure on the 
teeth would then be in the right direction 
for the return stroke and a smoother ac- 
tion would be attainable. Of course this 
is only a rough idea and would need work- 
ing out. It would perhaps be rather awk- 
ward to get the machine to move the belts 
after it had been practically stopped by a 
brake. It would need something to store 
up energy (similar to a spring) to move 
the belt-shifter after the machine had been 
stopped by the brake. YOUNGSTER. 
Keighley, England. 





A New Style Tool Holder. 

The sketch herewith presented shows a 
new idea for a thread tool-holder. The 
end for holding the cutter is the Pratt & 
Whitney style, but the new idea is in the 
joint which enables the holder to be easily 
converted from a straight to an offset 
position, as indicated by the dotted lines 
in top view. The advantage of this is 
obvious to most machinists, for sometimes 
a straight tool can be more conveniently 








| 
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A NEW TOOL-HOLDER. 


used than an offset, and vice versa; hence 
this holder does away with the necessity 
of two solid ones. 

To convert the holder from straight to 
offset, it is only necessary to let up on the 
screw A, withdraw the pin B, swing for- 
ward end around until the half hole C is 
in position to receive the pin B again, re- 
place the pin B, tighten down on the screw 
A, and there you are with an offset of 
about 35 degrees. This idea can also be 
applied to the Armstrong type of tool- 
holder R. B. Boone. 
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A Scratch Gage. 

The sketch enclosed, of a scratch gage, 
shows a useful addition to a kit of tools. 
The bar a is %-inch round steel, ground 
up true, flatted on the top side, and drilled 
lg inch diameter at one end to take the 
scriber point b which is held fast by a 
small screw. Thejgliding head is a light 
casting with a 3%-inch hole reamed out 
to slide on the bar a, and a key c fitted 
in for the screw d to press against. The 
face e is machined, and two holes are 
drilled and tapped to fit the pins f f which 
carry the hardened steel rollers gg. These 
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per month, and a common draftsman ask- 
ing $150 seemed like robbery on the part 
of the common draftsman. 

A small storeroom in a corner of the 
machine shop was cleaned up. Hans was 
granted the much desired interview, and 
this resulted in his engagement. He had 
been in this country only a month at this 
time, and still carried his M. E. with him; 
for it takes several years of hard knocks 
to teach a foreign draftsman that a de 
gree doesn’t very much in the 
accompanied by 


mean 
unless 


United States, 
many years’ professional practise. 
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A SCRATCH GAGE. 


allow the head to slide freely. I have 
found it exceedingly handy in laying out 
pitch circles of bolt holes on large cylin- 
der covers, and for a variety of other work. 
S—., England. J. WHEELER. 





An Experiment With a Draftsman. 
In Mr. Osborne’s very interesting let- 
ters heretofore he has told us how a shop 
should be conducted, from the apprentice 
boy to the manager, and at page 1461, Vol. 
27, he gives us a few hints on the drafting 
end of the proposition. The shop of which 
he writes had, apparently, never before em- 
ployed a draftsman, and when they got 
one he did not prove to be the genius they 
expected. This sort of a sly kick at the 
draftsman recalls to me an incident which 
happened in the Pittsburg district. 

Blank’s shop had been running full for 
several months, and the foreman was get- 
ting tired of trying to make drawings and 
oversee the shop at the same time, so it 
was decided to engage a draftsman. 

The business required a man to give 
his whole time to this part of the work, 
and then a real, simon-pure draftsman at 
once places the real small shop on a plane 
with the large manufacturing plants. 

Accordingly, a blind advertisement was 
inserted in the local newspapers for a 
first-class mechanical draftsman. By the 
time all the answers had been looked over, 
Mr. Blank had decided that draftsmen 
were very expensive luxuries. Jones seemed 
to be a good man, who had worked almost 
everywhere for the past fifteen years, but 
$150 per month was entirely beyond reason. 
Brown appeared to be a better man than 
Jones, but his $90 per month was a shade 
more than Blank cared to pay. 

Hans Schnitt,.M. E., a graduate of two 
European high schools and one university, 
with six weeks’ practical experience in 
Europe, desired a personal interview; sal- 
ary, $50 per. 

A European trained engineer for $50 


His first work was very light, being 
simply to measure some machines already 
erected in the shop, and make detail 
drawings of parts. With this work he got 
thru fairly well, excepting a metric di- 
mension here and there, and occasionally, 
where he had to make reductions from 
decimals to common fractions, he used a 
table of decimals of a foot instead of deci- 
mals of an inch. 

An order was received for a plate shear 
about three months after Hans’ appear; 
ance. As the specifications called for a 
shear differing in some respects from 
Blank’s standard, it was decided to design 
an entirely new machine. 

The new pattern work was done by out- 
siders, for Blank seemed to think all he 
needed in that line was a man to keep 
patterns in repair—that is, a hatchet-and- 
saw carpenter. This machine was on a 
rush order, as usual, and every detail as 
soon as finished was hurried to the pat- 
ternmakers, from there it went directly to 
the foundry, and exactly twelve days from 
receipt of the order the greater part of the 
castings were in the machine shop. 

Mr. Blank and the foreman thought it 
would be impossible for an engimeer to 
make any mistakes on such a small job, 
so it jarred Mr. Foreman somewhat to 
find a bushing bored 4 inches diameter for 
a 5 inches diameter shaft; this prompted 
him to look over the drawings. What he 
saw in these made his hair stand on end 
for altho they were nicely drawn, no two 
pieces would fit one to the other, except 
a clutch bracket and housing and this 
bracket was sticking right thru the arms 
of a large, healthy gear wheel. Hans 
didn’t want this machine to run without 
doing work from the start, so he arranged 
it that the upper knife would shear about 
% inch off the lower knife the first stroke 
It was specified that the shear would make 
30 strokes per minute, but by his ratio of 


gearing it would have made about 70 
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strokes. The motor might have been in 
the operator’s way, so it was placed 5 feet 
to one side of the machine, with no visible 
means of support. This motor episode 
led some waggish successor of Hans’ to 
write on the tracing, “Sky hooks to be 
furnished by the purchaser.” 

After an earnest discussion of the mat- 
ter between the two, Hans, at the urgent 
request of Mr. Blank, handed in his resig- 
nation to take effect at once. 

Everybody in any way connected with 
the shop made caustic remarks about Hans 
and draftsmen in general. Mr. Blank was 
very bitter in his denunciations, but his 
loss was quite heavy and nobody blamed 
him very much. 

He had quite a number of good men to 
choose from, but his cupidity led him to 
select a cheap man—the variety that 1s 
dear at any price—thinking he was a poor 
foreigner that did not know his own value. 
Hans had to choose between this job and 
starvation, probably, owing to his being 
new to the customs of this country. 

His slight experience had been gained 
in a large engineering office, where every 
line he made was criticised by a chief 
draftsman, and he naturally expected this 
at Blank’s. Learning he was to get no 
assistance, he waded in and tried to make 
the best of a bad bargain at $50 per 
month, with very poor results for a me 
chanical engineer. 

It was a case of both biters being bitten, 
and I wonder if Mr. Osborne wasn’t bitten 
by this same hoax: a good man at a poor 
man’s salary. c. A. ©. 





Some Makeshift Tools for Boring, 
Counterboring and Making 
Washers. 


Fig. 1 shows how a counterbore was 
made with a piece of cold-rolled stock, a 
lathe dog, and a piece of self-hardening 
steel such as is used with the Armstrong 
tools. A is a piece of cold-rolled iron of 
suitable size, B is a piece of self-hardening 
steel which can be ground to suitable size. 
For light ctting one dog is sufficient; for 
heavy cutting I use two dogs to prevent 
slipping of cutter. This tool can only be 
used on plain work. 

In Fig. 2 a tool is shown which consists 
ef a straight-tail dog with a slot half thru 
to line at E and cut all the way thru the 
rest of the tail; this slot can be from 3-16 
to 4 inch wide. The cutters should fit 
snugly; they are adjustable. D is an or- 
dinary t-inch washer used as a clamp. A 
is like in Fig. 1 a cold-rolled piece of 
suitable This tool made in a 
jobbing shop where experimental work is 
done; it was used for cutting out washers 
of sheet iron and brass, facing, counter- 
boring, and sometimes boring. I show 
only two cutters. A greater variety of 
work has been done with these tools than 
was first intended; for instance, the cutter 
C is for tuening the hubs on a little job 
that could not be done on the lathe. 

Fig. 3 is a tool made for cutting wood 


size. was 
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disks out of a board. A %-inch reamer 
hole was drilled in the tail end and reamed 
with a worn %-inch reamer which gave 
just the desired fit for a piece of drill rod 
used as a cutter. It is better to drill the 
hole a little nearer the center, as in that 
case a piece of sheet iron can be laid in 
the bottom of the dog to get the right dis- 
tance, the holes being 34 inch, the outside 
varying from 3 to 7 inches. The cutting 
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FIG, 2 


SOME MAKESHIFT TOOLS. 


was done about half way on one side and 
then from the other side. 

I may mention that each of these tools 
was used in different shops, conditions and 
work being of a different character. 

D. WINKEL. 





Setting the Four Boring Cutters. 

I have had an experience with a boring 
head like that of Mr. De Leeuw in boring 
the fuse holes of large gray-iron pro- 
jectiles. Figs. 1 and 2 are both entirely 
wrong. It would be impossible for all four 
cutters to cut at the same time or do the 
same amount of work. Fig. 3 will make 
each of the cutters do an equal share of the 
work, but it is very rarely used, owing to 
the rough and irregular holes it bores, due 
to chatter. Fig. 4 is very nearly correct. 
Its cutters must be set in depth just so that 


the circle made by each cutter will be dif 
ferent, the first must cut the deepest (tra 
versing the smallest the second 
not so deep, the third less, and the fourth 
still less. This has proven to give the best 
results in handling a large lot of projec 
tiles, a true and smooth hole. Fig. 4 shows 
ill four cutters arranged well except that 
the first cutter is set too deep in relation 
to the last M. V. B. Bentz 


circle Ie 


At page 1474, Vol. 27, A. L. De Leeuw 
shows four heads with the cutters set in 
different positions, 
“How should the tools be placed so as to 
make each of them do an equal share of 
the work?” Well may Mr. De Leeuw say 
that he has his own opinion and is afraid 
he will stick to it 

In the case of Fig. 1, where the tools 
are set in the same plane but set to dif 
the work?” Well may Mr 
puts this style of head out of meeting the 
requirements when he says, “The diam 
eters to which the different tools bore in 
as obviously the 


and his question is, 


De Leeuw savy 


crease by equal amounts,” 
remove more metal than 
sunt of the 


longest tool will 


the short one on acc larger 
diameter 

In Fig. 2, 
the diameter 
plane, the tool that 
if not all of the worl 


notice the one heavy 


while the tools are all set te 
but 
is ahead will do most 

For proof of this 
chip turned out by 


same not in the same 


a twist drill with one long lip, as against 
two equal chips when the two lips of the 
drill are ground to the same length; als« 
notice how the chips pile up in front of 
the long tooth of a gear cutter, a butt or 
hollow mill. It is the long lip on the drill 
and the long tooth on a cutter or mill 
which gets dull and needs grinding the 
most. 

The head shown in Fig. 4, where the 
tools are not in the same plane and also 
bore to different diameters, as in Fig. 1, 
will leave the long tool to do more work 
than the short one on account of the great- 
er diameter of the hole. This will leave 
the head shown by Fig. 3 to be the only 
one each tool do an 
equal share of the work 

By setting the tools in Fig. 1 and Fig. 4 
so that the tools would remove an equal 
amount of metal—and this would call for 
an uneqttal increase of diameter bored by 
each—it is probable that either Fig. 1 or 
Fig. 4 would be better than Fig. 3, and if 
the change was made I should favor the 
style of Fig. 4, as in that style the cutters 
that follow would have no chance at all to 
scrape the surface of the one ahead where 
it lapped G. SCHNEIDER 

[The question of Mr. De Leeuw seems 
to have been not much of a puzzle after 
all, as replies have come in with practical 
unanimity in favor of No. 3. The letter 
of Mr. Bentz here printed seems to indi 
cate a somewhat exceptional experience 
His statement that No. 3 is seldom used 
is to us a rather surprising and doubt 
ful statement. Letters upon this subject 


shown where will 
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which it is not necessary to print, as they 
cover substantially the same ground, have 
been received from M. H. Westbrook, M. 
H. Ball, Geo. L. Hause, Chris. Christen- 
sen, Geo. Haley and ‘Roderick Dhu.”’- 
Ed. | 

Rig for Cutting Small Rods in the 
Milling Machine. 
herewith a drawing of a 
used and found a 


I send metal 


‘utting device which I 
good rig for cutting metal rods to length 
he device is made of machine and tool 
The body A is a piece of ma- 
*hine steel 2x2x3% inches long. B is a 
nurled screw for setting the gage FE. C 


steel only. 
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RIG FOR CUTTING SMALL RODS IN THE MILL- 


ING MACHINE. 


is a lock-nut for locking it. D is a piece 
of round stock the end flattened and bent, 
and works in the groove of the screw. E 
is the gage made of tool steel, hardened. 
F is a steel bushing. G are guide pins for 
H is a slot for a circular saw. 

The manner of using this device is to 
remove the screw feed from the miller and 
use a lever. The lever is pushed back and 
forth. The work is fed fast as the 
machine will cut. This was designed to 
save time over cutting in the screw ma- 
chine; there is a saving of about 500 per 


, 
the gage 


as 


‘ent. by this method 


i. 3 

Difficulty of Making Really Accurate 
Taps. 

There are several things about taps that 

ot 


ROSENTHAI 


hould be kept within the proper limits 
but, 
from 
the 


what 
we are led to believe 
diameter is 


iccuracy, judging from 


one 
} - 
nears 
that 


watched 


users, 


the only point 
My experience with taps is that 
of lead 


trouble than variations of diameter 


variations or pitch cause more 
There 
is no special mechanical difficulty in mak- 
ng taps (when soft) a constant diameter 
ind lead of threads, and the angles can 
ilso be as ordered. Trouble comes in the 
hardening operations. Take a lot of taps 
f any diameter and length of thread and 
measure them after hardening. You will 
find a much greater variation their 
lengths than you will in their diameters. 
The only true way that is known to me 
to determine the diameter and lead of a 
tap after hardening is to tap out a nut 
with the tap, then fit a screw to the nut. 
Be sure not to have more than two to 


three threads in length on the screw, 


in 
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and for the reason that if the screw 


is as long as the nut and both are n 
exactly of the same lead, we will have t 
cut the screw smaller than the nut in or 
der to have it pass thru. Then after fit 


ting the short threaded screw mentioned. 


measure it with the special micrometer 
made for measuring diameters of screw 
threads and you have the diameter of 
your tap. 

Screws with angular threads should 
ways be measured on the sides of the 


threads and not on their outside diameter 
A slight variation on the outside diameter 
causes no trouble in fits, as no. angle 
thread fits top and bottom. After finding 
the diameter of a tap, you will have t 
compare your figures with recognized 
standards of threads 


standard to compare with, and this is the 


There is but one 


United States standard, or what is some 
times known the Franklin Institut: 
There is no standard for what is known 
as the V-thread. Each maker of taps and 


as 


screws seems to have a standard of his 
own, 

As to testing the lead of the tap. tap 
out a nut as long as convenient—1 incl 
if possible—then cut it in halves and 





measure the number of threads. This can 
be done only with a special measuring ma- 
This method may seem 
expensive to some of your readers. How- 
ever, as I said, I know of no other. When 
measuring the threads on a tap for lead 
be sure and measure each flute or land 
as you will find the leads vary very much 
in the different flutes. Therefore 
recommendation in tapping out the nut 
The old saying is, “The proof of the pud 
so the proof of the 


chine or caliper 


m\ 


ding is in the eating.” 


tap is found in what it will do. Carbon 
steel taps will, in hardening, increase in 
diameter and shrink in length, and it will 


be found that this increase and shrinkage 
will not be uniform. I have known of 


y L L ey i 4 
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BORING TOOI 


consider that 


standard 


0d 


2 inch 


toolmakers to 
I2 


My experience 
that the 


Some cr¢ 


[- in inches was a 


“~ 


shrinkage. leads me t 
the 


for 


conclusion allowance made 


based on 
that 
is to say, in the case of a small diameter 
and a long thread, the shrinkage per foot 
will not be the same as for a large diam 
eter and short thread. There are other 
causes for variation in diameter and 
length, such as steel coming from the mill 
varying much in its parts and working; 
then the annealing and hardening if not 
done uniformly will cause trouble. High- 
speed steel will be found much different 


shrinkage in must be 


taps 


the diameter relative to the length; 


HOLDER 
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its diam- 
diameter 


Instead of 
decreases 


a very small amount 


steel 


from carbon 
eter increasing, it in 
and length, but only 
If taps are made with a hole in the cen 
f will 


If of 


ynly 


ter and of high-speed steel, the hole 
in diameter 
he 


yvercome 


be found to increase 
decrease 
of to < 


standard 


carbon steel, it will 


method I 


variation 


can think the 


from diameter and 


lead is to grind to size after hardening 


However, I know of no commercial way 
to grind out the variation, and for the 
present it seems that we must content 


ourselves with the variations that come 
us in hardening 

Of all the trouble | know about in the 
mechanical line, this question of fits be 
tween screws and nuts is the most vexing, 
and it is little understood in most of the 
I have known of a man writing to 
this 


shops 
all of the 
for a set of screws V-shape thread, and to 
The re 


screw makers in country 
be carefully selected as to size. 
ply in each case was, “Whose taps do you 
wish the screws to follow?” If this order 
was for the United States standard thread 
the makers of screws would know what to 


send. Space will not allow me to refer to 
the screws and nuts found in the market at 
the present time. Their variation is ten 


times greater than that found in the taps, 
and I assure you that taps vary more than 
would like. Therefore what a mix-up 
It would be interesting if some 


we 
we have 
of your readers would give us their ex 


periences Tap MAKER 





A Boring Tool Holder for the Miller. 

The tool the accompanying 
sketch has been found indispensable for 
boring in the milling machine. The old 
method of adjusting the cutter by tapping 
with a hammer, or whatever comes handy, 


least 


shown in 


to say the 


and uncertain 
This tool is not only much quicker of ad 


} 


. 1 
iS SiOW 


justment, but it does away with the uncer 
4 
, |S 
J) ———_——__— 
s — 
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FOR THE MILLER 
tainty entirely While jig bushing hole 
do not as a rule have to be standard, it 
frequently happens that holes have to be 
bored to gage in the milling machine. That 


operation the writer has usually found to 
difficult sometimes impossible to 
perform perfectly the old 
With this tool it becomes so easy and 
ple that a novice can do good work the 
first The shank and squared part 
are made from one piece of mild steel, ex- 
cept the end pieces, as shown. The boring 
tool can be removed and a drill substituted 
for starting a hole. The tool is inexpen- 
sive, and will be found to be a gilt-edged 
investment. ToOoLMAKER. 


be and 


by method 


sim 


trial 
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Revival of American Machine Ex- 
ports to Germany. 

Consul-General Mason, of Berlin, Ger- 
many, transmits an interesting report on 
the above-mentioned subject, as follows: 

For several obvious reasons, which have 
been cited from time to time in these re- 
ports, the exports of American machinery 
and machine their 
highest development in 1899-1900, declined 
in 1902 to about one-third of their greatest 
The causes of this falling off 
were mainly three: The general prostra- 
tion of manufacturing industries in Ger- 
many at that time; the fact that German 
American 


tools, which reached 


volume. 


machine shops equipped with 
machinery had learned to duplicate most 
of such machines and many other articles 
at less than the cost of the imported orig- 
inals, and that many American manufac- 
turers had established branch factories in 
Germany, the products of which competed 
directly with the output of the parent man- 
ufactories in the United States 

It is now apparent that the period of 
lowest depression is definitely past, and 
that, notwithstanding all influ- 
ences, the export of American machinery 
to Germany is increasing in due proportion 
to the general recovery of industrial ac- 
tivity in this country. The measure of 
this renaissance of a once flourishing and 
important trade will be apparent from the 
following comparison of the total imports 
of certain classes of American machinery 
during the first nine months of the years 
1903 and 1904: 


adverse 





Kind of machinery 1903 1904. 
Vetri Metric 
tons tons 
Sewing machines...... 1,57¢ 
Machine tools...... ee Pere 72 
Metal-cutting and bering machines 91 
PD ceccusnencces, «0050066008 109 
PIPOW TITS cccccs-cccccccces evcces 90 114 
Electrical machines 27 63 


AMERICAN 
MONTHS 


CERTAIN CLASSES OF 
GERMANY, FIRST NINI 


IMPORTS OF 
MACHINERY INTO 
»9F 1903 AND 1904 


Two reasons are ascribed for this rather 
inexpected increase in the machine im 


ports which compete most directly with 


products, namely, the convic 


tion which prevails 


home-made 
in many quarters that 
the original machine, made in the country 
where it was invented, is superior to any 
-opy or reproduction of alien origin, and, 
secondly, the fact that since the demands 
of the American market 
laxed, with the diminished activity of the 
past fifteen months, our manufacturers and 


home have re- 


exporters have more attention and 
effort to their foreign trade 

It is just this point in the present revival 
that is worthy of being recorded and its 
significance recognized. In an old and 
highly developed country like Germany, 
where not only the wants of its people in 
manufactured merchandise are fully cov- 
ered by home-made products but a large 


surplus of most goods is produced for 


given 


export, the importation of similar wares 
from foreign countries must depend large- 
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ly upon the intelligence and energy with 
which trade is pushed by the exporter and 
his agents in German markets. It is a 
settled belief in Europe that Americans, 
manufacturers and 
countrymen, have 
only an incidental interest in foreign trade, 
and that this interest, such as it is, fluctu- 
ates in close and direct relation to the con- 
dition and demands of the home market. 


altho unsurpassed as 


caterers to their own 


During the highly prosperous period of 
1902-3 in the United States the export of 
many articles to Europe languished be- 
cause manufacturers at home were too 
busy to attend to orders and correspond- 
Complaints were fre- 


Amer- 


ence from abroad 
quently brought to 
ican exporting firms would not even an- 


consulates that 


swer inquiries as to prices and conditions 


of delivery. It was at this time that the 


financial correspondent of the London 
Times, being sent to make an exhaustive 
study of the growing “danger” in the 


United States, encouraged his readers with 
the assurance that— 

“The truth is that foreign trade in any 
systematic way is now beyond the knowl- 
edge of the American people. 1 
most tempted to say that it is beyond their 
That in an indefi- 
nite way they would like to have a foreign 


was al- 
desires and intentions. 


trade is perhaps true; but for the reason 
that they have been so long accustomed 
to look to the home market, it is impos- 
sible for them to take the steps that would 
give them any considerable share in for- 
After all, 


the most conservative people in the world 


eign markets Americans are 
so far as outside conditions are concerned, 
and so where these are involved they are 
content to go on doing a trade 
that is merely complementary to the home 
rade. If 
of the 


dreamers could only know the 


foreign 


and some 
French 
real truth 


Count Goluchowski 


German, Russian, and 


ibout this people they would have little 
their 


t themselves with 


eason to concern 


new bogey. the ‘American danger.’’ 


This is of and there 
The 


majority, 


course an extreme 
fore misleading statement of the case 
fact is a great many, perhaps a 
of American manufacturers and merchants 
re indifferent to trade, 


onsequence careless and ignorant concern 


export and as a 


ing the methods by which it should be 
developed .and maintained They regard 
foreign markets only as a convenient outlet 


for their surplus products in time of over 
iting from dullness and de- 
Notwith 
and 


production rest 
home demand 
that has 


ten, they go on sending catalogs and cir- 


pression in the 


standing all been said writ- 


culars in English with values in dollars, 
weights in avoirdupois, measurements in 
feet and They insist rigidly on 
American terms “Cash against B. of L.” 
and kindly inclose a United States stamped 


envelope for the reply of the expected cus- 


inches 


tomer 
But, on the other hand, there are a large 
and 


number of American manufacturers 


exporters who really know that they want 
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export trade, and have taken up the work 


of establishing, developing, and maintain 


ing it, with all the energy, skill and adroit 
adaptation of means to ends which dis 


tinguishes them as manufacturers and 


caterers to their home trade hey have 


come to Germany and established agencies 


either with German firms of high standing 


or as branch offices under their own man 


agement; their skilled salesmen have trav 


over the Empire with samples and 
lists 


eled 


price printed in German units and 
currency, and their goods are known here 
for just what they are, no more nor less 
that 


manufacturers and mefchants of the United 


It may fairly be assumed when the 


States definitely make up their minds that 
, ‘ ‘ he ley rel ° 
they want a broadly developed, progres 


sive, and permanent foreign trade, they 


will go about the work of obtaining it as 
ably and successfully as have 


they mas 


tered the resources and capabilities of their 
own country 
It is because American pumps, machin 


ery, typewriters, shoes, and many other 


manufactured articles are 
appreciated here that the demand for them 


well known and 


has recovered and kept pace with the gen 
eral revival of prosperity in this country 
The greatly increased importations of the 
past nine months are evidence of a vitality 
in the German market that will 
intelligent, 


effort. No 


readily and liberally what they want, none 


repay any 


well considered and directed 


European people buy more 


more free 


are from narrow prejudice 
against merchandise of foreign origin, none 
Artk Value 
Sewing machines Hh RYE 
Tools ‘ , 240) 
Metal-working machiners gee 78 
Pumps seceses ° 8.27 
Typewriters..... ° vee eees RAT SOR 
Electrical Machinery 75,682 


VALUE OF EXPORTS OF AMERICAN MACHINERY 
INTO GFRMANY IN THE YEAR ENDING JUNE 0 
1904 (FROM DATA OF BUREAU OF STATISTICS, DI 
PARTMENT Of} MMERCE AND LABOR 


ire more keenly interested in every novel 


ty and valuable improvement, than the 
Germans. If the field here is less ready 
and easily worked than it was ten years 
ago, it is only because German manufac 
turers now supply cheap! id in unsur 
passed quality many of the goods whicl 
were thet mported, t ere ire stil 
lucrative markets in the Fatherland for 
those who will seek them discerningly and 


‘ultivate them with intelligent and pet 


istent ¢ g 

Under ft Australian patent ive 
provisional protection fee is £1 ($5); o1 
lodging complete specifications, no fee 
when the official examination results in a 


decision to “accept” the fee is £2 ($10) 
and about four months later the 
prior to issue of patent deed, is £5 ($25) 
When we that altho Australia 
has an area equal to that of the United 
States its population is only about that of 
New York city. 
high enough 


final fee 


remember 


these fees are certainly 








‘Melting With the Air Furnace. 


BY DR. R. MOLDENKE. 


Of late there has been manifested a no- 
ticeable tendency toward securing castings 
of a higher grade for machinery purposes. 
Founders have tried to rise to the occasion 
by adding large proportions of steel scrap 
to their ordinary mixtures, with more, and 
often less, success; but the fact remains 
that the cupola process for melting, tho 
the cheapest, damages the metal by reason 
of its contact with the fuel. Sulfur 
absorbed in proportion to the amount pres- 
ent in the coke and to the ignorance of 
the melter regarding the chemistry of his 
process. 

For rolls, guns, special dies, and all 
high-class articles where gray iron is pref 
erable to steel but must have exceedingly 
good characteristics, the air furnace has 
been the rule for a long time. Many foun- 
dries are thus equipped and turn out a 
metal which approaches the 40,000-pound 


1S 


limit. 

The chief difference between cupola and 
air furnace practise is that in the former 
the metal is in contact with the fuel while 
melting, in the latter it is only 
touched by the flame. Carrying this still 
one step further, by using the open-hearth 
furnace, with its comparatively higher tem 
perature, we save the time necessary to 
bring the furnace up to heat after charg 
ing. As a consequence the metal remains 
a much shorter time exposed to oxidizing 
influences, and a gain of about 2,000 
pounds per square inch in strength results. 
The open hearth furnace, however, is an 
expensive furnace to build and maintain, 
and is only really economical when used 
practically continuously. In the foundry 
its use is restricted to modern malleable 
iron works where the daily tonnage comes 
near the fifty mark or above it. 

Wherever a company is satisfied to pay 
about half a cent a pound more for its 
castings, provided very considerable im 
provement results therefrom, the air fur 
nace is the thing to use. This furnace, 
which dates from the middle of the eight 
eenth century, is necessarily an oxidizing 
or refining furnace, and the more perfect 
the regulation of the air supply, the quicker 
the process acts. Silicon, manganese and 
carbon are burned out, leaving the iron 
relatively stronger, provided too much ox- 
idation does not take place in the iron 
itself during the process 


while 


I have seen a 
coal with about 3 per cent. sulfur used in 
the air furnace, and enough sulfur has 
been imparted from the flame to the iron 
to raise the percentage of this deleterious 
element in the castings from 0.04 to 0.22 
Hence the advisability of selecting good 
fuels for the work 

From the nature of the case, no iron 
can be tapped from the air furnace until 
the whole charge has been melted, this 
process differing therein from that of the 
cupola. Moreover, after the charge 
melted, the metal must be overheated up to 


is 


AMERICAN MACHINIST 
the desired casting temperature. The pour- 
ing of the molds must therefore be done 
within a comparatively short space of time 
and at the right time, as to let the over- 
heated metal remain in the furnace is in 
jurious. 

While an air furnace of three tons ca 
pacity can be built, it is better to take at 
least a six-ton construction and make half 
charges in it if this must be. Most of 
our foundries have air furnaces of some 
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This is an air furnace after Professor 
Ledebur, the dimensions being given in the 
metric system. This example is shown, 
as it illustrates the functions of the air 
furnace very plainly, our American prac 
tise differing only in the details of con 
struction. 

The hearth is inclined, as shown, and 
the charge being placed on the upper por 
tion, the melted metal runs down and col 


lects next the bridge wall. This allows 











































































twenty to thirty-five tons capacity, the the flame to play upon the stock continu 
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FIG. I. FIVE-TON EUROPEAN AIR FURNACE AFTER LEDEBUR. (METRIC DIMENSIONS. ) 


malleable works confining themselves to 
the smaller sizes on account of the shorter 
time required to tap and pour with them. 
A TYPICAL EUROPEAN AIR FURNACE 
European practise has confined itself to 
the typical hearth furnace of old, a fire- 
box at one end, the inclined hearth in the 
middle and separated from the fire-box by 
the bridge wall. The stack is at the other 
end of the hearth. The roof is sloped to 
allow the flame to play on the hearth and 


the charge thereon, as shown in Fig. I. 


ously until all is melted. The serious dis 
advantage of this construction is that once 
the charge has been entirely melted the 
feather edge of metal at the end of the 
bath is under the strongly oxidizing influ 
ences of the flame and is usually badly 
burned. To remedy this the hearth should 
be so constructed that between the upper 
end of it and the stack connection a step is 
left such that when the charge is fully 
melted at least three or four inches of 


metal may remain there. The deteriora- 
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be 


ting influences of the gases will thus 

somewhat counteracted, if not done away 
with entirely. Tho this seems so easy a 
solution of the difficulties brought about 
by burned iron, I have rarely seen hearths 
arranged thus either here or abroad. The 
idea is simply to give the hearth of the air 
furnace the shape it has in the Siemens- 
Martin furnace, tho with the more pro- 
nounced inclination of the former, the tap 
hole being left close to the bridge wall 
if desired. A further very serious objec- 
tion is the sharp corner left at the junction 
of the prolongation of the hearth with the 
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In this way they 
save the bottom from damage and undue 


charging the next heat. 


slagging off by iron oxide. 

In order to get a proper mixing of the 
gases with the air to secure good combus- 
tion, it is necessary to gradually contract 
the cross-section of the furnace as it ex- 
tends to the stack: 
a greater uniformity of temperature. Some 
of this desirable condition is lost by the 


this also would promote 


necessary raising of the roof lines at the 
point of charging. Here in 
lose nearly all of this advantage for our 
gray-iron work, as usually only a big melt 


America we 














































from the hearth area The grate ars 
should give admission to plenty f 
rhe fire bridge should be at least 20 1eS 
ibove the grate 
AN AMERICAN AIR FURNACI ECENT DE 
SIGN 

In our co try we follow vo les f 
air furnace construction w are quite 
divergent The malleable air furnace 
built on the lines of the older construction, 
is shown in Fig. 1, and probably because 


this is really the old Staffordshire furnace 


brought over from England with the proc 



































stack. This is certain to burn off from the ing chamber is provided with no special ess. One of the latest adaptations of this 
start, and should be rounded off so that attempt to regulate the fine points of the air furnace is shown in Fig. 2, brought out 
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FIG. 2. AN UP-TO-DATE AMERICAN AIR FURNACE, 


the flames and gases may sweep into the 

chimney unobstructed 
Throughout the lining of 

the best of firebrick 


For the outer body a second quality may 


the furnace 


nly should be used 
inswer, but were better avoided even here. 
The bottom is made of fire sand, and is 
isually prepared freshly before each heat. 
Only in malleable practise do we find a 
furnace charged two and even three times 
before renewing the bottom, and then only 
when the heats follow each other the same 
lay. While not good practise, some melt- 
ers leave, say, 500 pounds of melted iron 


to chill on the bottom to protect this while 


process. The chimney may be so arranged 
that a base of 10 to 15 feet of brick sup- 
ports an iron stack lined with 4 inches of 
good fire-brick. 

Some of the general dimensions of air 
furnace parts may be given as follows: 
Necessarily the tonnage regulates the spe- 
cific details. The grate area of the fire- 
box should usually be one-fourth that of 
the hearth for the larger furnaces, 
and one-third for the smaller ones. The 
depth of the grate is a fixed quantity, it 
being arranged for comfortable firing, just 
as in the case of boiler grates. The width 
of the grate space can thus be obtained 


area 


by the Whiting Ft 


passes thru the country and 


sundry Equipment Com 
pany As one 


takes note of the various styles of mallea 


ble air furnaces designed and built by the 
local superintendents and foundry foremen 
and even melters, it is not surprising to 
find the melting ratio from 1 to 2 up to 


what it should be, 1 to 4 
These air furnaces the 
posed of movable sections, called 


of arches 


have roof com 
“bungs,”’ 
which consist of brick clamped 
together tightly by rods running thru iron 
shoes. This the 
charged quickly by dropping the burden 


The bungs are swung 


allows furnace to be 


on the sand bottom 
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into place quickly and the furnace is ready 
to light up. 


AIR FURNACE OF WESTINGHOUSE MACHINE 
COMPANY. 
In gray-iron air furnace practise the 


necessities 
1 different construction. The melting down 
] the like, 


rO.ls, 
lowered down from above, 


if the case have brought about 


yf heavy guns and which 


‘annot well be 
s facilitated by removing the end wall of 
the furnace and sliding the charge in 
The furnace is therefore built L-shaped, 
the end to be opened being at the lower 


part of the upright part of the latter, and 
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piled up regularly at the end, sometimes 
On firing 
up, the flame plays on the heavy scrap 
bath 
which cuts the heavy material down, the 


even extending around the L. 


rolls and the scrap soon forms a 


full sweep of the flames meanwhile cutting 
Often- 
times the combustion is so fierce and sus- 
tained that the flames may be seen coming 


right into the pig iron beyond. 


out of the chimney top. 


The iron now collects in the lower part 


of the hearth, the slag formed 


covering it pretty completely. 


becomes hotter it is poled thoroughly to 


usually 
As the iron 





January 5, 1905 





simple a construction as possible should be 
aimed at, and the design kept along lines 
furnishing a melting ratio of I to 4. 
regular furnace builder can do this without 


Every 


The principal aim should, 
however, the 
rapid melting with the least possible ox 
idation, and a yield of very hot metal. It 
is better to have little refining action and 
a quick melt than a burning out of quan- 


much difficulty. 


be rather in direction of 


tities of manganese, silicon and carbon in 
the iron, by a continued action, with dull 
metal at that. 

For the benefit of the machinery trade 


















































































































































the stack at the right-hand point of the help remove the dissolved oxides, similar to it is to be hoped that the air furnace will 
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FIG. 3. AIR FURNACE OF THE WESTINGHOUSE MACHINE COMPANY. 
short arm. This is shown in Fig. 3 in a_ the refining of copper, green hickory poles come into more general use, as nothing 1s 
typical American furnace built for the being the preferable medium for this work. more annoying than to have a casting 
Westinghouse Machine Company. The If the slag is too heavy and prevents the break after much machining has been done 
roof slopes upward from the fire-box rapid penetration of heat, some is skimmed on it. Air furnace iron promises much in 


to allow a generous charging space, the 
-orner of the L being turned to connect 
with the chimney 

The removable charging door is handled 
by a crane, which also places the heavy 
portion of the charge on the high point of 
the sloping hearth. This is made of fire 
and covered with boards to 
prevent the charging operation from doing 


sand, as usual, 


injury. The heaviest pieces are put in 
first, right against the fire bridge; next 
comes the small scrap. The pig iron is 








off. 
right, the charge is tapped out and cast 
From the illustration it 


The tests showing that the iron is 


will be seen that 
the furnace construction is very simple, 
the structure being held together by buck- 
staves, plates, and tie rods 

Were it not an unjustifiable expense to 
make patterns and templets for the iron 
work, every foundry could 
struct 


readily con- 
As it is, it 
were better to have this done by outside 
expert help. Whatever the 


its own air furnaces 


tonnage, as 


the way of relief herein. 

At the recent dinner of King’s College 
Engineering Faculty at Hotel Cecil, Lon 
Sir William White, in 


a toast, said that, including 


don, response to 
ips of the 


Navy which had been started by the Ad 


1 
sn 


miralty from his designs since his retire 
ment, he had been responsible for some 
thing like 250 of all kinds. In fact, no- 
body ever made such demands on the pub 


lic purse as he. 
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Echoes From the Oil Country— How 
Some Shops Grow. 

Davis and Black had known each other 
well for some time, and now they were 
one of semi-confidential 
chats which are so easy to drift into with 
utterly impossible 
in the machine 


having those 


people, and so 


others 


some 


with Davis was 
and had grown up from a 
and giving his 


friend some of his experiences and ideas 


shop busi ess, 
small beginning, was 
as evolved during the period of growth. 

Said 
that 
about 


3rown: “Don’t you think, Davis, 

there is a whole lot of slush written 

tell about 

how times they had when 

they stuff? Why 

don’t they get rid of their money if it is 
} 


these rich fellows who 


much better 


were poor, and such 


such a burden?” 
Davis laughed as he answered, “I guess 


lots of fellows who would be 


there are 

willing to take the chance of all the 
misery if they could have the money with 
it; but how about the men who are 


counted rich and are yet always hard up? 
No, I don’t mean the spendthrift, but the 


good, 
self, now, for instance 


careful business man Take my 
I had managed to 
hundred dollars when I 
did not 
but it seemed 


job. Work 


came that 


Save a iecw 
started inte 

want to start in for myself 
is tho [ just had to to have a 
and that 
1f a job, and also how it came 


business | really 


was scarce is how it 
I was out 
that there was a shop for sale. 

‘It was either to have to spend my sav 
ings to tide me over a dull spell, or to 
losing them in trying to run a 
Another fellow didn’t want to lose 
what he had in the shop and so he worked 
hard to unload it on me, and he succeeded. 
It is not fiction when I say that I worked 
harder for myself in that shop than I had 
ever worked for anyone else, and I put in 
longer hours, too, and if the truth were 
told the pay for some of them was mighty 


chance 


she »p. 


small, and slow in coming at that 
“About the time that I got to know 
where to get work, and what was right 


to charge for it when I did get it, I had 
also figured it out that if I ever got along 
any | would have to have more than my- 
working. That meant tools, 
and I hadn't paid for what I had 
debt 


idea that there were lots of people who 


self more 
I was 
afraid of Do you know, I had an 
were lying awake nights trying to think 
of some way of catching me if I did not 


the scratch every time a debt was 


“By and by I 


and then I pl 


took courage and bought, 
and saved and worked 
the sheriff 


the corners 


nned 
the 


men had to cut 


to keep out of hands of 


If al y f my 


any closer than I did in those days, he cer 


I know that I got 


tainly cut them close 


the name of being close-fisted and ‘near’ 


with my money. but I couldn’t see that I 


could he it. I had just got where I be 
ran breathe easily, when I got into a 
line of work where I thought there was 


hance to have something that 
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would grow into a good business, and 
after getting it going I found that it 
meant carrying a larger stock and getting 
more machinery, and of course ,that 
meant rore debt, and I was soon in deep 
er than ever.” 

“You were lucky in always finding 
someone who was willing to let you have 
what you needed.” 

“That has always been the easiest part 
yf it. I wish that it was anything like as 
easy to get out of debt as it is to get in. 
If a man keeps his word good, and after 
he has made his bargain sticks to it, he 
can always find lots of people who are 
and willing to his 
He doesn’t have to hunt for them— 


ready supply all of 
needs. 
they are on the lookout for him; but, as | 
was saying, about the only difference that 
I can see between my condition when I 
first that I have 


more property and larger debts.”’ 


started in and now is 
“But you have made some money, too 
a great deal more than you could have 
made if you were not in business.”’ 
“No doubt of it. I wear better clothes 


and live in a finer house, and _ travel 
1round the country more, and am more 
sought after, but that comes along just 
like the debts and the property did. I 


didn’t have any money to spend on clothes 
but I found that there are 
judge a man by such things, 


at first, soon 
people who 
a matter of business I began 

Often it became necessary 
customer. If for no other 


and then as 

to dress better. 

to entertain a 
had to do it 

such attentions from him, and as 


reason [ because I had re- 
Cc -ived 
my house and style of living did not make 
it at house that 
gave me more 


the big shop seemed to spell piles of money 


built a 
The big house and 


all convenient I 
room 


to most people, and so I am right in line 
for a donation for all the charity schemes 
that are being urged, and to keep up my 
reputation I have to shell out.” 

“And, after all, how would you feel if 
you were passed by when such work was 
being done?” 

“T don’t want you to think that I am 
particularly finding fault with any of these 
things, but I am showing you how it works 
with some of us. We are a good bit like 
the farmer West. This 
farmer had a small piece of land, and he 
He fed the corn 
After he 
sold the hogs he found that he had a little 


who lived out 
raised some corn on it 


to a few hogs that he had raised. 


surplus money, so he bought more land 
und raised more corn to feed more hogs, 
to get more money to buy more land to 


raise more corn, to feed more hogs to get 


more money to buy more land, etc., etc 


His land increased, and the number of his 
hogs increased, and the amount of feed 
necessary increased, but so did his worry 


When his land 


increased so that he used up several horses 


and his chances for loss. 


in getting around, and his hogs were more 


numerous than the voters in his county, I 


1m not so very sure that he was » be 


greatly envied by the man who does 
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like to hustle. He could only eat his fill 
after all, and he could do that before, and 
I do not doubt best 
seeing that he had done 


that his pay was in 
a good job. A 
man may be fit only to dig ditches or t 
sweep the floor of your shop, but even at 
that he likes to feel that he can dig a good 
job of 


this, too, in a man who is content to dig or 


ditch or do a good sweeping, and 
to sweep.” 
“But 


tent man 


you don’t suppose that a compe 
would be content at such work 
He would ilong to something 
better.” 

“Hold on, there. Go slow a little. You 
have just the kind of an idea there that | 
If sucl 


generally held I do not think we 


soon pass 


: : 
like to roast ideas were not s 


would 
hear so much discussion as to whether 


college education pays or not [ have 
known fellows in the shop who kept buy 


ing tools Everything they could find 
money to pay for would be added to the 
stock, and yet they were not mechanic 
and would never be mechanics Phe 
tools were just as an education is to n 
people Tools are only useful to people 
who can, and do, use them Ind edu 
tion is only a tool. All people don’t put 
tool to the same use, but | ive never ve 
been able to get a too that was self-worlk 
ing. There must be a user to hay t 
any use except to the man who made 
to sell 

“Tf a man is born with mechani 
stincts he will be a mechanic with pretty 
poor tools, either of education or otl 
wise, but if he is born without any m« 
chanical bent all the ols it reation Ww 


not put it into him \ lot of fact 


crammed into the memory doesn't giv 


ability any more than a lot of tool 


crammed into a tool box give skill.” 
“What do you serve on the school boar¢ 


for with such ideas, and send your own 


1 


son to college for? I would like to know 


“Every fellow must have some sort of 


tools, no matter what he is working at 
and so we put him where he has a chance 
to get all he can make use of: then yo 
go into hysterics urging him to 
lot that he 


will 


acquir« 
which he 
After 


paying h 


does not want and 


never use to his own advantage 


1 man has got where he is 


own way in the world he is free, or would 
be if he dared to cut loose from the ide 
that others preach him as to what const 
tutes success. If he is big and strong an 
likes active out-of-doors work, he may get 
better pay from hard work and coarse far 
ind vigorous health than you or I hav 
gotten from our bigger amount of money 


that is if he is contented, but he will not 


get it if everyone is howling to him that 
the only really useful, successful man 
he fellow who has sold his health and 


eisure and enjoyment of life for the sake 


f accumulation either of money, property 
knowledge.” 
“Just let’s drop our work for a few 
da nd go fishing That will give the 
her fellows a chance to see if they can 











work with our tools, and whether they like 
them or not, and it will let us get a little 
of that pay that does not come from the 
dreaded accumulation that you are telling 
me about.” 

“T’ll do it 
the grub.” 


You get the bait and I’ll take 
W. OSsBorRNeE. 





Small Cupola Practise. 


BY GEO. BUCHANAN. 
to 20 inches 


diameter inside the lining require much 


Small cupolas of from 12 


more care in every respect before results 
ire obtained equal to those from larger 
Perhaps the chief cause of trou- 
the difficult 


furnaces. 


ble in small cupolas is and 
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that the repairs are not properly executed, 
the ganister is not placed firmly and close- 
ly against the worn walls, but is sometimes 
daubed on a layer of slag and cinder, which 
of course melts when the fire is hot in the 
furnace, thus loosening and bringing away 
with it any ganister which has been ap- 
plied. These pieces of lining descending 
with the charge have the effect of partially 
blocking or forming an arch, so that the 
iron and coke are not reduced to metal and 
slag in a uniform manner. The iron be- 
gins to be melted too high up in the stack 
and dropping down on to the loose pieces 
of lining (which have become fixed just 
is chilled and retained 


; 1 
J 


| 


above the tweer) 


y E 























. f— | ~ _ » 
FIG,1 FIG, 
almost impossible task of keeping the lining 
i proper condition in that three feet or s 
commencing a little above the tweers, the 
melting zone of the cupola. On 
of the small size inside the lining, it is 
not possible for the cupola man to repair 
or even properly inspect the repairs done. 


account 


This very important piece of work is left 
perforce to the very small boy who is 
instructed from the charging door by the 
furnace man what to do and how to do it, 
and who is also supplied with ganister low- 
ered to him by means of a bucket and rope. 
Even the boy has very little room to chip 
off the slag and cinder which form when 
The consequence is 


the furnace is used. 











FIG. 3 
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there until the arch is complete, and of 
course the furnace then refuses to melt. 

Another result due to insufficient repairs 
in small cupolas, especially where the 
lining is only single brick, say 6 inches, is 
that before the amount of metal required 
for a certain heat is run out, the shell be- 
gins to get red in spots, showing that the 
lining is being quickly melted away. Per- 
haps the furnace may be full of unmelted 
charges when this alarming fact is noticed. 
The doubtful expedient of keeping the 
shell cool by drenching the hot place with 
water will avail only a very short time, so 
that to save the shell it becomes necessary 
for the furnace to be drawn at once. 
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Where cupolas are of sufficient size to 
allow the attendant to get inside and mend 
the damaged parts, such a state of things 
as mentioned above never happens except 
thru carelessness or ignorance. With small 
cupolas, however, the difficulties to be 
surmounted require special treatment, and 
if heats are to be run off daily, the time 
spent in repairs must be limited and the 
repairs promptly and quickly seen to. If 
any trouble, such as bridging of the fur- 
nace, takes place, melting operations will 
have to be delayed for perhaps two or 
three days. Such a state of things does 
not make the small cupola popular, and 
many founders are using much larger cu- 
polas on account of this difficulty of ob- 
taining uniform results. 

The main cause of trouble, viz., repair- 
ing the lining quickly and thoroughly, may 
be remedied by fitting to the cupola the ar- 
rangement shown on the sketches. Fig. 1 
is a front view showing the stack canted 
over to allow of convenient and quick 
repairs being done. Fig. 2 is a side view 
showing the position of the brackets which 
are bolted on to the top of the belt, also 
the trunnions which are bolted to the stack. 
The shell of the cupola is cut at B and 
small angle plates bolted around the inside 
of the shell to keep the lining from falling 
Fig. 3 is a view of the bracket in 
detail. The bar C is cast with the bearing 
D at its upper end and fits loosely in the 
two lugs EE and at its base the tapped 
lug with screw F. When it is desirable 
to repair the lining the screws are turned 
with a spanner which raises the shell from 
its bearing about 1%4 inches. The stack is 
then swung over out of the way as in Fig. 
1. The time taken to raise the stack and 
make ordinary repairs, and to replace the 
shell is about one hour. When replacing 
the stack a little ganister is spread on the 
joint, so that when the shell is let down 
on its bearing a tight joint is obtained. 
Since using this device no trouble has in 
any way interfered with the daily melt, and 
more attention can now be given to the 
actual melting and charging of the fur- 
nace, with a view to obtaining the most 
economical results in regard to the coke 
consumed, always remembering, however, 
that clean hot iron from start to finish is 
what is wanted and not the saving of a few 
pounds of coke 


away. 


The latest nom de guerre of the Cleve 
land oil swindlers is the Bolton Oil Com- 
pany, which purports to be a new com 
pany, but which 
with its shipments of oil and addresses a 
proposition to a friend of ours in Cropsey, 
Ill., offering extra No. 1 lard oil below 
the regular price because it has been 
“shipped by mistake.” We note that the 
Bolton Oil Company handles paints as 
well as oils, which is a new departure. It 
seems queer that the Post Office Depart- 
ment can so easily withhold the mail of 


other swindlers but can do nothing with 


is equally unfortunate 


this one. 
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Legal Notes. 


BY E. P. BUFFET, LL.B. 

{t is a well-settled principle of law that 
1 employer does not undertake responsi- 
bility to his employees for all accidents 
resulting from unsafe machinery, appli- 
ances or places of work, or from the faults 
of fellow-workmen, but he does assume 
to use reasonable care in selecting such 
and is com 


the 


machinery, workmen, etc., 


monly held accountable for negli 


gence of anyone to whom he 
this Thus, 


is engaged in building or repairing a ma 


delegates 
discretion. when a workman 
chine which others in the shop are to use, 
he may subject the proprietor to liabilities 
for his negligence, in case the machine 
subsequently 
thereof, for which the employer could not 
be made to answer if the employee were 


does damage as a result 


acting in the capacity of an ordinary co- 
employee with the others. And in this 
case it is sometimes vitally important to 
know whether the accident occurred while 
the machine was in process of construc- 
tion (or repair) or after it had been put 
forth as in condition ready for use; be 
cause in the former case we are to con- 
sider the man who built (or repaired) it 
merely as a workman engaged on a job in 
the shop, while in the latter case he may 
perhaps be held to have been, in legal 
phrase, the employer’s alter ego (other 
self). 

Upon this distinction depended the de- 
cision of the case Lindsay vs. W. R. Trigg 
Company, which lately was handed down 
by the Supreme Court of Appeals in Vir- 
ginia. X—— and arother workman were 
engaged in putting up shafting and pul- 
leys for driving emery wheels, and it was 


Lindsay’s duty to lace the belts. When 
power was applied a belt wabbled, and 
Lindsay was directed to hold a_ stick 


against it to keep it on the pulley while a 
part of the machinery was being oiled. 
Because of the 
pulleys, due to ignorance or carelessness 
of X-——, a speed of more than 4,000 revo- 
lutions per minute was given to the emery 


improper adjustment of 


wheels, whereas they were intended to 
sustain, and had been tested for, only 
1,500 to 1,600. In about three minutes 


two of the wheels burst, and a fragment 


injured Lindsay’s hand. X had been 
in the Trigg Company’s service for a long 
time, and there is no evidence of any pre 
vious incapacity on his part that wouid 
render the company negligent in employ 
ing him as Lindsay’s fellow servant. In 
determining whether he might be regard 
ed as the company’s vice-principal in fur 
nishing machinery to work with, the ap 
peal court holds that “the machine which 
put together was incomplete 


band had 


and adjusted to the pulleys.” 


being 


the 


was 


until been properly laced 


It therefore 
reverses the judgment of the trial tribunal 
which awarded damages to Lindsay. In 
so doing the appeal court (per Keith, P.) 
remarks: “If the emery wl had 


ee] 
1eeis 


not 
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burst until this machine had been turned 
over and was being operated, as it was de 
signed that it should be, in doing its part 
work of the 
an employee had been injured by reason 


in the Company, and 


Trigg 


of its faulty construction, it may be that 


ground would have existed for holding 


the Trigg Company liable for the injury.” 


Thus we perceive the technicality of the 


which the entire 


liability may be de 


law of negligence, thru 
lial 


matter of cided from a 


chance in the time an accident occurred, 


and—as a mind untrained to legal subtle 
ties would be disposed to think—quite 
the case 


irrespective of the merits of 
43 S. E. Rep., 349 





Unification of German Railroads. 
talk re 


garding the government ownership or ad- 


] . 
ess 


In these days of more or 


ditional government control of railroads, 
the report from our Embassy at Berlin in 
relation to the experience of the Prussian 
government with its railways will be of 
interest. It is as follows: 

The idea of uniting all the railways in 
Germany under one management appears 
lately to have gained ground. It will be 


remembered that Prince Bismarck desired 
to have the Empire both own and manage 
all the German railways, but was pre- 
vented from accomplishing his desire by 
the southern German governments, which 
the 


feared to give too great powers to 


Empire and to Prussia. Consequently the 
German railways were not purchased by 
the Empire, but by each German govern 
ment individually, and those of each have 
This 


the 


been managed independently has 


caused great disadvantages to Ger 


man railways, particularly to those of the 
smaller governments. An example of the 


waste of independent management is that 


whole trains of freight cars are often 
obliged to make long return journeys 
empty because they belong to another 
government and therefore cannot be 


loaded 


made against the Prussian government for 


Complaints have also often been 


favoring the railways of one State to the 
detriment of those of another. It is said 
that Saxony has suffered in this way 


Of late years, owing largely to the com 


mercial depression which Germany has 
been passing thru the railways of the 
small States have not been giving good 


financial reports. Those of Prussia, how 


ever, on account of their great extent and 


excellent management, have stood the 
strain remarkably well 
As it seemed hope less to secure the rail 


ways for the Empire, Prussia has for a 


number of years been trying to induce the 


other States to agre Oo some 


the chief ad 


vantages of a united system while 


compro 


mise which would secure 
leaving 
the ownership to the various governments 


yosed for uniting as many 


»f the railways as possible under one man 


iement without affecting their ownership 
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ind allowing them also to retain, to a cer 


tain extent, their individuality and nationa 


character Up to the present only the 
small Duchy of Hesse has actually made 
such an arrangement with Prussia 

| té yey ve 1 hi 
natter bee | by some ot the 
S ‘ \ nents em 
Seives Vi 1 ed mec x to consider 
plans f t he iement of the 
German ra ys \ccordingly, the rat 
way munisters of most of the southerr 
German ¢ S net i Heidelberg 
luring this month, where the Prussia 
minister f railways, Herr von Budde 
ioined them results of this meeting 
seem to have been satisfactory, and it now 
lool S ! e unification of the mat 
Loe f e German railways might 


actually take place in the not very distant 


future. Saxony and even Bavaria appear 


to be willing to support such a plan. The 
principal difficulty still in the way of um 


fication is said to be the very moderate 


fourth-class iages, which 


ralway carri 


and are much valued in Prussia, but 
which do 


exist 


not exist and are somewhat 


unpopular in the southern States This 


difficulty seems in a fair way to be solved 
A similar movement appears also to be 
on foot in the two Mecklenburg Duchies 
where it is reported that a petition will 
be presented to the local diet for uniting 
the management of the Mecklenburg rail 


ways with that of the Prussian system 





Warning. 
One Walter Kimball, giving his address 
as Hampton, afterward transferring to 
Richmond, Va., 


shop and foundry at Newport News, ad 


and claiming to own a 


machine tools 
We are re 


ceiving complaints from many sources that 


vertised some second-hand 


for sale thru these columns. 


this man, his tools and his shop cannot be 
found. His not 


has asked for and received “freight money’ 


mail is inswered and he 


know of. We 


in two instances that we 
sincerely regret that the AMERICAN MA 
CHINIST was employed for such a purpose 


but the stationery used was printed in good 


style and the correspondence was of such 


a nature as any legitimate machine-shop 


proprietor would have employed, and our 


not in the least aroused 


suspicions were 
by the order for advertising Any in 
formation as to the present whereabouts 


f Mr. Kimball will be welcomed 
[He AMERICAN MACHINIS1 

it reported that within a few week 
the Standard Oil Company will begin t 
pum f n well n Indian Territory 
to f ( n Greater New York 
The e 2,000 miles long, the route 
being f Red Fork, to Kansas City 
Whi 1 ( 9 Cygnet, Ohio 
t t Pennsylvani to Olean, N. Y 


Os ( rs Wd Hudson 
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Work Enough. 


as can now be predicted, we are 
and 


\s far 
be ginning a year of industrial activity 
\lost of 


doubtedly congratulating 


readers are un 
that 


promis¢ 


prosperity our 


themselves 
the outlook for business and the 
f work in sufficient quantity to keep tools 
and men employed up to or above the nor 
rat 


mal of production, and with a fair 


that operations will not be unre 
are decidedly better than they 


prospect 


nunerative, 


were a year ago We congratulate our 
readers upon the outlook and offer our 
best wishes for its fullest realization \t 
the same time when it comes to talking 


of work in sight the expressions of an 
editor of a technical paper are necessarily 
or less perfunctory. We have to say, 


with the 


more 
as not all connected machine 
trade can say, that in no year of our ex 
had 
actually done more than in the year just 
We have at least one thing upon 
our 


istence have we more to do or have 
closed. 


which to constantly congratulate 
selves. Whatever may be the state of the 
market or the prospects of trade, there are 
no slack times with us, and we know not, 
individually or collectively, what it is to be 
out of a job. The question with us in the 
work of making the paper always is not 
what to do first. It is 


that in the style and burden of our 


but what to do 
true 
work there has been a decided change with 
the advancing years There was a time 
when the mere filling of our pages, then 
much fewer than now, with anything and 
everything which had any plausible me 
chanical pretext for appearing in our col 
umns was an unceasing load upon the ed 
itorial mind, That anxious and dragging 
ly laborious time is now happily past, and 
the burden of our occupation is now 
largely that of selecting and adapting suf 
for purpose 
material always much larger than can be 
with it a 


that 1s 


ficient our from a mass of 


used. This in a way carries 


suggestion of more or less work 


unprofitable, as in the strenuous and reso 


lute reading of manuscript not too legible 
and the puzzling over sketches or alleged 
which strain the and still 


drawings eyes 


more try the imagination only after all to 
to the author for 


the privilege of examination,” yet if we 


return it “with thanks 


are pe rmitted to pick out the best peck 


from a barrel of apples our peck can hard 
ly fail to be above the average, and much 
than a peck of windfalls. It 


better may 


be scarcely for us to say whether or not 
this larger opportunity for selection actu 
ally has resulted in this higher average 
for the material secured, but it would be 
difficult to 
it has not 

The AMERICAN MACHINIST as it comes 
to the 1 looked 


ler may be 
sandwich, with the meat of course in the 


persuade any sane person that 


reat upon as a 
middle, but the bread as well as the meat 
to contribute to the sustenance and growth 

who and the 
Those who do not with satisfac- 


of those absorb assimilate 
whole. 


tion and profit thus absorb and assimilate 
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the whole do not get all the good they are 


entitled to and which they might so easily 


appropriate to their upbuilding. Those 
who do get the good of the whole will 
doubtless rejoice with us that our sand 
wich is bigger than a year’ ago. With a 
choicer selection of meat in the middle 
there was also eighteen per cent. more of 
bread in the last issue of the year as com 
pared with that of a year ago. It is ev 


dent that the providers of the bread, the 


editors and writers and artists and de 


signers of the advertising pages also have 


had their hands full, so that they, too 
may congratulate themselves that they 
have not known a day of slackness in the 
past year, and upon the substantial evi 
dences they have received that their labors 
have been appreciated. It is, then, with 
abundant reason for satisfaction that we 


regard our work for the 
vear that we have left behind, and we can 


our friends 


can completed 
with unalloyed sincerity thank 
all for the 


evidences of their appreciation 


their support and substantial 
during the 
vear, and we can scarcely offer all a better 
wish than that they may be as_ busy 
throughout the vear now begun as it is 
reasonably certain we shall be 


A Home Study Course. 
No reader who feels the need of going 
about the getting of a technical education 
in a systematic way should fail to read 


the article which we publish on another 
page of this issue under the title of “A 
Home Study Course And any of our 


readers who may themselves not need or 
not find it possible to pursue the course 
there outlined, but who may know of 
young men who might profit by it, may 


confidently commend this article. It is 
written by a man who thoroughly knows 
whereof he affirms, and the unerring cer- 
tainty with which he points out the diffi 
culties that will present themselves and the 


best method of overcoming them is ad- 
mirabie and well calculated to inspire con- 
Phe who reads this 


and who for any reason cannot pur 


dence young man 
article 
sue one of the better plans mentioned by 
Mr. McCullough, should make a 


at once on the one described by him 


beginning 


Say 


what one may, it is becoming increas 
ingly important that men who seek success 
in. mechanical lines should possess the 
sort of knowledge that is to be gained by 
such a course of study faithfully followed 
out, and he who waits for this education 
to be handed to him will have a long wait 
and finally go without. There is no way 
except to for it; 


tunate instead of unfortunate, because the 


work and this is for 
work itself is beneficial. 

We hope that many young men will be 
inspired by Mr. McCullough’s article to 
make a beginning, and that having once 
begun they will go on to the end. Every 
advance made is so much gained that will 
be useful whether the student goes further 
or not. Some of the best educated men 


have been almost entirely self-educated. 
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New Tools and Machine Shop Appliances. 


MACHINE 


mpanyv, ¢ f 


7D with n drive nine 

1OW! \ variable-speed mot ving 
nge of 900 to 1.800 rey tions 1s g y 
wn by spur gear and pinion to di 

















MOTOR-DRIVEN TAPPING MACHINE 


the pulley at the base, which is then belte 
up to the spindle in the regular way. Thx 
variable speed of the motor serves the 


change 


belt is 


function of a cone pulley, and no 


gearing is needed But one 


to drive both forward and 
m the spindle; this being accomplished by 
looping the belt around the idlers 
friction, ope rated by a toggle, plays le 
friction pulleys on the 


by the 


tween the spindle 


rhe spindle 1S operated lever o1 


the side, the same movement throws 1 
the friction clutch, and a latch holds it 1 


\s the spindle feeds down, an adjustabl 


Nar on the spindle trips the latch, and 


the friction clutch then flies over into the 


reverse pulley. The reverse is independent 


if the pressure-on the lever. The friction 


an be adjusted very closely to suit the 
‘ap, so the friction will slip and avoid 
hreaking the tap, no safety device being 
reeded: and the automatic trip secure 


iniformity in working 
The machine can be arranged to operat 
mounted 


by treadle, or two heads can he 


m one column 


A NEW GENERATING SET 


We 
tained generating set, which is the product 
of the B. F. Sturtevant Company, of Hyde 
Park, Mass. Referring to the engine, the 
reciprocating 


illustrate herewith a new self-con 


parts are counterbalanced 
by lead loaded disks, the crank shaft be 
ing forged solid and the disks shrunk on 
it. The of the 


giving a regulation between full and no 


governor is Rites type, 


used 


reverse pulleys, 


\ bevel 


1d 11 p ( 
ve gear Is difica ol e M 
= »¢ » wv ] \ LT1Le¢ I ¢ 
tt fro e! oO 70 pe ft stroke 
. water-she ) | ided 
nt of the stuffing box, w preven 
ter from the —P ( 1 reaching 
‘ nter 1 I the eng ! l nd 2) 
1 ( ( procating ] trot a) } 
row! ile ec cng ( on 
t } 1 1! 1¢ C1 sed 1 rOUl 
les by ren ble plates, and the crank 
Vers ire ci se | by gray-iron h od 
ving tw holes with removable covers 
ne for the purpose of cleaning the crank 
in box while it 1s in motion, and the 
her for removing th Ox without tak 
e otf the large hood Between _ the 
water-shed partition and the front end of 
the cylinder is a hand-hole for reaching 


he stuffing box bolts without commun 


spaces 


Cw ynling svstems are used with this 
vp f engine, the gravity or tank sys 
em and that by torced pump lubrication 


With 


in the illustration, an oil 


the gravity or tank system, shown 
tank supplies the 


oiled. At 


cal 
is delivered is a 


pipes leading to the parts to be 


each point where the oil 


e gage glass valve for regulating 
\ valve 
regulates the entire oiling systen 


the 


and 


ow at that point just below 


pump or forced lubricating 


located im the base 


- 
s 


a pump ts 


the engine and is operated by the crank 


is delivered from this pump to 


he man earings and trom the man 
earings thru holes in the crankshaft and 
eb to the crankpin. From this point the 


35 
fier t the Inne nd to be mé 
\ ( ny ] Vstem I lubr 

I l t I S rapidly it 

Casine 

i ee iit-] e type 

‘ ov } } tar 

OVE Wy m 
. ting i” tT the on 
t 25 per cent 

! Pp \\ t du 
eating \t < ru or te 
ut tI In tet 1p i 

( rounding a 

ever exc 10 degre C¢ upon the 
mature ! ( dl $5 deere 
Cent. upon the cor Che averag 
temperature 1 < ) 22 tO Bs devree 
Cent Before ben re shipped, the gener 
r is given a break-down test of 1,50 
Olt rnating tor SIXTY seconds he 


tween the frame of th 
machine to test 


The magnet frame is of grav tron, spli 


horizontally The po pieces are oO 
wrought iron with = = gray-iron hoes o 
horns and are ecured to the magne 
frame by thru bolt \nv ot the pol 
pieces may thus be ret ed to repair th 
field coil Phe tter are wound in tw 
sections, with at ir space between th 
shunt and seri The shunt wind 
ing is of double cotton covered magnet 
wire, thoroughly insulated and so treated 

te be pract Vv waterproot! The 
series winding 1s of pper bars insulated 
in the same manner as the shunt coil 

The armature ~ ot the ron-clad, fori 
wound, ventilated drum type, having 


core built up of charcoal-iron plate 
which plates, after being  thoroughl 
apanned, are mounted upon a gray-iro1 





BE STURTEMANT® 4 


RUS 














1 NEW 


oil is conducted thru a hole in the con 


necting rod to the crosshead pin. A sepa 
rate set of pipes conveys the oil from the 
crosshead guides to the valve stem guides 
The pressure of oil in the bearings under 
this will from 12 to 18 


system vary 


pounds per square inch. The mechanical 


GENERATING SET 


spider and securely held in position by 


end flanges. No bolts pass thru the arma 
Phe 


upon 


ture laminations armature spider 


has an extension which is mounted 


the commutator, making the armature and 
commutator 


one unit 


The armature conductors are solid cop 








pel bat without joints ex ept at the com 
lutator end When these bars ar 
formed the ire nsulated by material no 
eT eptibly affected by heat nor by ordin 
ry atmospheri ure 

In the construct t it 
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printing machine made by 


Print Company, of 44 Federal 


Mass., 


advisable to 


Pape r 


treet, Boston, but recent improve 


make it illustrate 


ments 


igain, which we do herewith 


The t 


LcIng ind prepared 


paper i! 











CONTINUOUS 


only drop-forged or drawn segments are 


used, these being secured in gray-iron 
shells of spider construction and clamped 
in place witha steel ring. No cast segments 
ire used. The segments are insulated with 
selected mica of a degree of hardness to 
allow the mica and segment to wear uni 
formly, thus obviating trouble from high 
mica. The end insulation consists of mi 
canite rings and the whole commutator is 


Car 


bon brushes are used, the commutator be 


issembled while hot, under pressure 


ing so proportioned and the brushes being 


of such size as to allow at least one square 


inch of brush area to every 30 amperes 
carried. These brushes are carried in 
holders mounted upon a_ self-contained 
brush rigging so arranged that the en 
tire set of brushes may be rotated com 
pletely around the commutator Hand 
wheels are furnished for adjusting the 
brushes, these hand-wheels being so lo 
‘ated that the brushes may be adjusted 


from either side of the generator 
BLUEPRINTING 
Vol. 25, 


description of the Federal. continuous blue 


MACHINE 


\t page 874, we published a 


BLUEPRINTING 


MACHINE. 
fed in between the revolving drum and a 
transparent apron of tracing cloth whence 
they travel around in front of a row of 
are the and 


eventually discharged into the box at the 


lamps at further side are 


bottom. The drum is driven by a small 


motor. The printing is upon a continuous 


he Spaulding 
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illumination 


tensity of 


nodate varying 
ind sensitiveness of paper, this speed range 
running from about three to about eight 
After out the 


is rewound upon its 


feet per minute running 


length of the apron it 


ller and the process is repeated 


TWO THREADING DIES 


Che Oster Manufacturing Company, 84 


, Cleveland, O., has brought 


Prospect St 


ut two new threading dies. Fig. 1 shows 
he die for use in the turret lathe. This die 


s of the well-known pattern ¢ f quick-open 


ng dies. The chasers are four in number 

















FIG. [. OPENING DIE FOR TURRET LATHE 


being set to size and released by revolving 
the cam plate which engages the chasers by a 
cam leaf locking in a corresponding groove 
in each chaser. This tool has no automatic 
knock-off, as it is intended for use on jobs 
so short that the operator cannot run two 
machines. The tool is set by releasing the 
set-screw (shown in Fig. 1 just below the 
lever) and moving to size according to the 
graduations shown on the body of the too! 
lhe set-screw is then tightened and duph 
cates can be threaded by setting with the 
This used fo: 


release of 


lever only. lever is also 


quick the chasers when the 
thread is complete. 

Fig. 2 shows a machinist’s screw plate 
With many 


guides it is 


screw plates having adjustable 
impossible to thread work right 
































MACHINIST S SCREW 


oll of blueprint paper and the length of 


tracing which can be printed from is only 


limited by the length of the apron. The 
speed of the drum is variable by means 
of the speed variator shown in the fore 


ground near the floor in order to accom 





DETACHABLE GUIDI 


up to a shoulder, owing to the interference 


f the guides, In this plate this objection 


has been obviated by making the guides 
The method of actuating the 


the s: 


detachable 


me as in the 


chasers in and out is 


me for power—i. ¢.. by means of a can 
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plate. This plate is furnished with solid 
guide bushings instead of the adjustable 
guide if so desired. In Fig. 2 below the 
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ning continuously being thrown into action 
the pull of the treadle, and then the 


























screw plat are shown: to the right 
removable adjustable guide and to the left 
the removable collet for the solid guide 
bushings 

CAN SEAMING MACHINI 


The engravings herewith illust: 
eaming machine for putting the bottom 
en square or irregular shaped tin cans 
well as round ones; it is simple in its con 

1 1 % 
struction, easily changed from one siz¢ 
another, and quick in its actior The bot 
tom of the can is placed on the chuck 


Fig. 1, and the can body on top of the bot 


tom; then the foot treadle Ss depressed 
bringing down the vertical spindle until the 
cushion plates B rest on top of the car 
By this time the chuck spindle C and the 


work will commence to rotate, a frictior 


lutch in the driving cone which is rium 


[20 T. 60 T. 20 T. 














ocke d ny 


removed 


cycle of operation and the worl 
upon whi 
mechanism 
tion drive 


end of the 


meshed 


attached 


nto a second 


of driving 


the ratio 
rain Ss 
pic Ss 
shaft 1 
1 
th its 
tom wl 
} 
le i) CC 
, f 
n opp 
¢ rr 
i T «¢ 
j J 
trot < 
narte 
‘ , 
t { 
] ] 
f 
) I 
+ j 
‘ To 
\A 





“ 


can be 


machine completes its 
is finished, 


operating 


ne fr ic 


On the 


th gea 
which 
cs * 
( spec 
be 
1 n the 
\ 
ey 
] 
ey 
re \ 
1i¢ sity 
showt 


| 

















‘an is making 4!3 turns, as above, then 


the larger cams—one at either side of J 


withdraw the roll from the work. Upon 
the completion by the cam shaft of one 
rotation the machine automatically stops 


ind the vertical spindle lifts to allow the 


work to be removed. The friction referred 


to is shown in and consists prince! 


; > 
| 1g 3. 


pally of an internal band formed in four 


parts, each pivoted at one end, and ex 


panded in the pulley by a pair of adjustable 
wedges operated by a sliding block on the 


shaft 


1 , - 
level 


The action of depressing the foot 
this block 
until the 


throws forward, where 


it remains completion of the 


work, when a pin on the shaft A strikes a 


dog on the lock at ), Fig. 1, and releases 


the friction. The spindle for holding the 
work may be adjusted to a hight of 18 
inches from the chuck and cans ffom 1 


to 10 inches square may be handled under 
it. The patentee of this machine is August 
Wulff, 1220 Fortieth street, Brooklyn, N. Y 
ELE 

Che 


blueprinting machine which is the product 


rRie BLUEPRINTING MACHINE 


accompanying illustration shows a 
of the Keystone Blue Paper Company, ot 
910 Filbert street, Philadelphia. The glas- 
cylinder has no trunnions and remains pet 


Phe 


manently in the upright position 


cur 














ELECTRIC BLUEPRINTING MACHINE 


upon rollers and by 


turning the cranks shown they are wound 


unwound over the ecvlinder, as the case 


tension bei maintained by 


Phe 


stops by wh 


may be, 


ng 
cranks are provided with 


ich 


position if any 


spring 
automatic the 1 


} 


ar held in nomt thay fa 
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The 


lamp, which is specially constructed and of 


itating the insertion of small tracings 


high actinic power for quick printing, 1s 
provided with light screens above and be 


low it which cut off the slanting rays of 


lte@ht and thus facilitate the making of 


January 5, (905 


center all diameters. A rotary movement 
1S provided for the second slide by the 


pilot wheel shown in front \ cross-ad 


justment is provided for the head block 
carrying the hand wheel to be ground, and 


the spindle holding the hand wheel ts also 

















HAND-WHEEI 


sharp prints. The lower screen serves also 
to protect the paper from the light when 
thus making it un 


the 


loading the machine, 


necessary to extinguish light when 


loading, and the upper screen cuts off the 


light at once when the lamp has finished 


its descent The lowering device is hy 


draulic and is regulated by turning a valve 


HAND-WHEEL GRINDING MACHINI 
the object of this machine is to finish 
the rim of the hand wheel from the rough 
one operation, ready for the buffer, 
ithout machining it with a tool Phe bed 
misists ofa planed casting 3 feet 7 
vy 3 teet 5 inches, mounted upon cas 
vin on legs \t the back of the be 
te xed e erindet ead d 
” love , iia | ve 17 
iches t le neg he swive slide 
his swivel sitde ha cross-feed I 3 
neches to and trom the erinder head. and 


ipon it is mounted a second slide with 
center fixed upon the swivel slide 
ne with the grinding whee so as to 


GRINDING 


MACHINE 


adjustable so as to bring different d 


uneters of hand wheels directly over the 


swivel center lhe speed of the hand 
wheel to be ground is controlled thru 
shaft, with universal joints driven from 


a variable speed countershatt 


that on certain hand wheels the time has 
been reduced by this machine from o 
hour to nine minutes each Che builde 
ire lie Lodge AN Shipley \lachine 


Company, Cincinnati, Ohio 


Lectures on Mechanical Engineering 
Subjects. 





The Polytechnic Institute of B i 
Ss about ) iug ite erie I I 
cal evening tectures ¢ \ 0 
‘ g subir s ttendat | 
equired by students of the h te 
vh e also open to others AV IN 
ta tee There are to be five irses tt 
covering heating, ventilating and lig 
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service and elevators, fans and mechan 


ical draft, preparation of bitumuious and 
anthracite coals, and refrigeration 





The Romance of “‘Only a Machin- 
” 
\ firm of machinists in New York, who 


good deal to do with 


prints in 


have a printing 


presses, a folder the following 
story by Artemus Ward, which story had 


before escaped our notice: 


In a sumptuously furnished parlor in 
Fifth avenue sat a proud and haughty 
belle Her name was Isabel Sawtelle 
Her father was a millionaire, and _ his 


ships, richly laden, ploughed many a sea 
By the side of Isabel sat a young man 
with a clear, beautiful eye and a massive 


brow 


‘T must go,” he said; “the foreman will 


wonder at my absence.” 


“The foreman?” asked Isabel, in a tone 
of surprise 


“Ves, the 


work ¥ 


foreman of the shop where | 

Foreman—shop—weork 

ou work?” 
“Ave, \liss 


Sawtelle machin 


flashed with 


ist!" and his eyes honest 
pride 
“What's that?” she said; “it’s some 


thing about machines, isn’t it! 


‘It is!’ he said, with a flashing nostri 


‘And presses.” 


“Then go!” she said in a tone of dis 
dain—“‘go away!” 
“Ha!” he cried, “you spurn me, then, 


Well, be it so 
Isabel Sawtelle,” 
he added, and nothing could exceed his 
this 
bitterly remember the machinist you n 


Farewell!” 


because I am a mechanic. 


tho the time will come, 
moment— ‘when will 


looks at you 


so cruelly cast off! 


Years rolled on. Isabel Sawtelle mar 
who 
Her 
maniac, 
All her 


sent to the 


miserable aristocratic 
died of tremens 


father failed, and is now a 


ried a printer, 


recently delirium 
raving 
and wants to bite little children 

brothers (except one) were 
penitentiary for burglary, and her mother 
peddles clams that are stolen for her by 
little 


freedon 


George, her only son that has his 


Isabel's sister, Bianea, rides an 


immoral spotted horse in the circus, het 
| 


hushand having long since been hanged 
for murdering his own uncle on. his 
mother’s side | 
wavs best to 


Technical Publications. 


The Mechanical World Pocket Diary and 
Year Book for 1905." 302 4x6-inch page 
with numet illustrations and tables 


World, Manchester 
@) p< nce 


In this, the eighteenth annual edition ot 
] book. we find new ta 


bles giving the squares, cubes and fourtl 
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reciprocals of various constants, ball bear 
ings and gages. Of all the pocket books 
with which we are acquainted this gives 
the largest value for the smallest sum. It 
information 


contains a large amount of 


and its price is phenomenally low 


Pocket 


1905 By 


‘Fowler's Mechanical Engineer's 
300k.” 
Wm H. Fowler 


with 


Revised edition for 
498 334x6-inch pages, 
numerous illustrations. Scientific 
Manchester, Eng 
land, price 1 shilling 6 pence: The Der 


New York, 


Publishing Company, 


ry-Collard Company, price 
75 cents 
We have 
f the 
pocket book as they have appeared 


noticed the annual appearance 
excellent 


The 


present edition contains material additions 


revised editions of thus 


of which one of the best is a condensed 
entropy and its application 
Other 


high speed steel, 


discussion of 


to steam practise additions relate 


to steam turbines, emery 


grinding, milling and reaming. The book 


a machine designer’ s 


pocket book and contains much that 


he difficult to find el 


: Pm 
S especially useful as 
would 


1 
sewhere 


“fy \. Catalog 8.000 Volumes for 
Popular Library with Notes.” 
by the New York 
Library of Congress under the auspices of 
the American Library Association Pub 
lishing Board. Edited by Melvil Dewey. 
May Seymour and Mrs. H. ] 


Prepared 


State Library and the 


Ilmet 
The Gov 


dorf. 8&8 7x9'4-inch pages 

ernment Printing Office, Washington, D 

C. Price in paper cover 25 cents, i1 

cloth cover 50 cents 

This volume is the outcome of a propo 
sal which was first made before the Amet 


ican Library Association at its Boston 


meeting of 1879. It is the result of a vast 
amount of work and of the co-operation of 
many workers. Its purpose is sufficiently 
indicated by its title and it will no doubt 
serve an extremely useful purpos« 


Personal. 
Our contributor, Corneil Ridderhof, has 
been appointed manager of the Wilmarth 


Rapids, 
| 


& Morman Company, of Grand 
Mich., 


mpany he has 
connected for some time 


with which c een 
C. W. Whitney has resigned his position 
as Pacific Coast representative of the Me 


New York, 
the Abner 


Graw Publishing Company, 


and has hecom« dent fied witl 


Doble Company, of San Francisco, engi 
nee! nd manufacturers of t ngential 
watt vhes lle regulating 

( \Ir. WI ( or ( 
\bne lohle ¢ D ) | 

Manufacturers. 

The plant of the Glo Soap Compan ‘ 
cinnati, O., has been damaged by 

The Roseland Can & Specialty Company 


Rockford, Ill., has been incorpor: 


Machine ‘ 


Sunnyvale re San Jose (‘a 


The Goldy s building a 


plant if 
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The Cleveland City 
Cleveland, ©., 


Iron Company, 
additions 


Forge & 
is making plant 


The Hannibal, Mo., shops of the Burling 
ton will probably be enlarged immediately 

D>. PP. West, Montgomery Ala is promot 
ing a proposed ice factory and electric plant 

A canning plant will be erected at Pitts 


field, Mass., by the Pittsfield Canning Com 
pany 

G. A. Bozeman, Suffolk, Va... is mentioned 
in connection with a proposed cotton yarn 
factory 

The American Lulley Company Philade! 
phia, Pa.. wil rect a S0Ox1S0-foot machinery 


building 


The Doreas mill, at Florence, Colo., treat 


ing Cripple Cree k ores proposes doubling its 
capacity 
Mickle & 


burg, O., are 


Cheney, woolen mills, Mechanics 


thinking of rebuilding; location 
in doubt 
damaged the fac 


Indian 


Fire is reported to have 


tory of the Central Chair Company 


apolis, Ind 


Stuckstede & Bro wll founders, St. Louis 
Mo have bought a tt on which to extend 
their plant 

It is rumored that the Louisville & Nash 
ville is about starting to build shops at 
Litowah, Ga 

rhe plant of ¢ I Litte Cincinnati, O 


manufacture! tr porel columns, ete has 


been burned 


The Mandt Wagon Company Stoughton 
Wis... and elsewhere, will erect a new factory 
at that place 

The Hamilton I & Cold Storage Com 
pany, Chattanooga, Tenn s about to en 


plant 


arge its 


There is a beet sugar factory project at 


Prairie du Chien, Wis rhe mayor is con 


versant with it 


building for the A. Hl. Ni 
fconn is 


A new factory 


son Machine Company, Bridgeport 


being comple ted 

rhe Napoleonville «La.) lee Factory Con 
pany has increased its capital stock and wil 
build a new plant 

The David Chapman Brick Company has 
applied for a site at Toronto. Ont It has a 


capital of $50,000 
The United 
is to build a factory at Des 


States Oil Extracting Company 
atur, Il to ex 
tract oil from corn 
Yonkers, N. Y 


blocks for a 


The Otis Elevator 
is reported to 


Hlouston, Tex 


Company, 


have secured two 
factory at 
rhe 


(‘onn., 


Waterbury 


nreliminary 


American Vin Company 


has been having sketches 


made for a new factory building 


rhe 
hardware specialties 


Bronson-Walton Company kitcher 


Collinwood, © is build 


ing an addition to its plant there 


The Lorain & Elyria Ice & Coal Company 
has for some time been considering whethe 
to enlarge its plant Ilvria, © 

The William Tinkham Company woolet 


goods, Harrisville, R. I proposes to build a 
arn mill, three ries, LoUxod Leet 
I \ y \I ! on j ! 
sidering ) turin I 
an wl ! inized 
I nen Perk 
\ \ \ ! N \ ] 
! ‘ ev! ned 
\ ph ph I \ 
ind ‘ prod i 1i nea Mobil 
Ala i a | & ( Baltimor Ma 
Wo n mi i | ad ft Kansas City 
Jame Lon il the Manufactu 
s’ Assoclation it with the projec 
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pany, tea and coffee pots, Brooklyn, N. Y., 
will erect an eight-story building additional. 

It is rumored that the Cable Company, 
yianos and organs, Chicago, Ill., may build a 
Southern plant in Charleston, S. C., or else 
where. 

Plans have been filed for an addition, 68x 
120 feet, to the plant of Chas. Ervien & Co., 
machinists, at Venango & G Phila 
lelphia, Pa. 

The Modern Manufacturing Company is 
building a factory in the Eastside Syndicate 
addition, Spokane, Wash., to farming 
machinery, ete 


streets, 


make 


rhe St. Joseph 
Storage 


& Cold 
franchise to 


(Mo.) Artesian Ice 
Company is seeking a 
pipe ammonia thru the 
refrigeration service 

The Linderman Manufacturing Company, 
wood-working machinery, of Whitehall, Mich.. 
will, it is move to 


streets for general 


reported, 
facilities. 


Muskegon, in 
‘reasing its 

The general contract has been let to 
i 66x100-foot, two-story building for the Na 
tional Brass & Metal Company, plumbers’ sup 
plies, Minneapolis, Minn. 


erect 


The North Attleboro, Mass., shop of the 
United Brush Company has been gutted by 
fire The company will arrange to continue 
ts business at that place. 

rhe location of a coal washery at Kanka 
kee, Ill., is being discussed The Madison 
“oal Company, St. Louis, Mo., is understood 


to be connected with the project 


Messrs. Ray and said to 


he National 
O., have 


Baxter, represent 
Clock Company, of Cleveland, 
reated an office in Oxford, O., and a 
factory for that place is talked of. 
A packing plant is to be built 
y PP. & B. G. Brennan, a new 
Plans by Zachary T 
100x210-foot 


in Chicago 
independent 
Davis call for 
building 


oncern 
i five-story, 

rhe 
corn 
building a 


Wellington Manufacturing Company, 
Lititz, Pa., and elsewhere, is 
piant at Marion, Ind., 
poses to increase the Lititz plant 


starch, of 
and pro 
Schwarzschild & Sulzberger Company, of 
New York city and elsewhere, is expected to 
build a big packing plant at Sioux City, Ia., 
but its plans are not yet announced 
The Andrew Fyrberg Arms Company, Hop 
kinton, Mass., has been inquiring for a fac 
tory Building at New London, Conn., and not 
readily finding one, may locate in Meriden. 
rhe J. G. Leyner Engineering Works Com 
pany, Denver Colo., is bringing to completion 
the large shops it is building at Littleton for 
the manufacture of mining machinery, ete. 
The Chamber of Huntsville, 
Ala.. is in with a manufac 
turer who may establish a mill there to make 
and twine from waste cotton 


Commerce, 
correspondence 
rope products 

lhe Dane County Sugar Refining Company, 
newly organized, has established headquar 
ters in the store of Krehl & Son, Madison, 
Wis., and vuild a plant near 
Burke. 

Che Studebaker Bros. Manufacturing Com 
pany interests, South Bend, Ind., are re 
ported to have let the contract for a big fac 
tory there to make and electric 
iutomobiles. 


proposes to 


gasoline 


Projects relating to a 
being discussed by 
*hester, N. Y., 


public market are 
committees of the Ro 
Common Council. Chas. P 


Elliott has a refrigerating plant scheme in 
onnection therewith. 

Geo. Wenger, St. Louis, Mo., has secured 
factory property which he will use for ma 


‘hine shop purposes, etc. From our informa 
ion it is not clear whether the same is in St 
Louis, but so it appears 

A company with $25,000 capital stock has 
veen formed and may place a hoop and stave 
mill at Henderson, Ky Among 


those inter 
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ested are Wm. L. Alves, of that and 
Wm. O'Keefe, of Plymouth, Ind. 

The Star Glass Company has been organ- 
ized to build a factory for pressed glass ware 
at Randall, W. Va. Ground has probably 
been broken by this time. Geo. E. Cleveland, 
of Rochester, Pa., is among those interested. 


city, 


G. L. Shumway, Scotts Bluff, Neb., has or- 
ganized an electric power plant company pro- 
posing to operate on tue North Platte River 
near Gering. The name of the concern is the 
Pathfinder Electric & Water Power Company. 

Chase & Bolles, Toledo, O., will erect a 
factory to make pens. They will incorporate 
a coinpany, and the business will, we under- 
stand, be known as the Standard Self-Filling 


Fountain Pen Company, with offices in the 
Spitzer 
The Byron-York Machinery Company, 417 


Spring street, Pueblo, Colo., has lately com- 
pleted new quarters, but its business is such 
that it will make an immediate further en- 
largement. It manufactures the Byron gaso 
line engine. 

The Waite Engine Company is being 
organized to manufacture the engine invented 


Gas 


by H. C. Waite, and has opened an office in 
the Montgomery Building, Milwaukee, Wis. 
it is planned to establish a factory at Mil- 
waukee. Besides the larger engines Mr. 


view an automobile motor. 


the J. 
Company, 


Waite has in 

The plant of 
Manufacturing 
implements, engines, etc., was lately 
visited by a fire, but the company 
arranged for speedy resumption of work and 
will turning out implements 
again in a days, if it is not 
already. 


Thompson & Sons 
Seloit, Wis., farm 
gas 


serious 


probably be 
few doing so 

A regular feature of the annual report of 
Factory Inspector Geo. L. McLean is a list 
of idle factories in the State of 
which operated by steam, water or 
other This informa 
tion to manufacturers who may be seeking a 

Out of those mentioned in the 1901 
thirty-three in number, we under 
now running. 


Connecticut, 

can be 
power. furnishes ready 
location. 
report 


stand—ten are 


Miscellaneous Wants. 
idvertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 


urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 


Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Addressing machines for office use. Joline 
& Co., 123 Liberty St., New York. 

Designer of tool and automatic machinery 


Fred Mill, East View, Cincinnati, O. 

Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago. 

Light mach'y to order; model work; rub 


ber molds. J. W. Weir, Bridgeport, 
Mark your tools; 
post paid. J. L. 


Conn. 

a 3-initial stamp, 50 cts., 

Lucas, Bridgeport, Conn. 
Will buy or pay royalty for good patented 

machine or tool. Box 282, AMER. MACHINIST. 
Light and fine mach’y to order: models and 

elec. work specialty. E. O. Chase, Newark, N. J 
Geo. M 

Chicago, Ill 


Working 
Mayer, M. 
Wanted 


tracings 
Monadnock, 
manufacturing an article 


drawings, 
f., 1131 
Bids for 


similar to a safety pin. A. W. Smith, Box 
337, Blairsville, Pa 
Automatic machinery designed and con 


structed by the Wellman Sole 


chine Co., Medford, Mass. 

Patented improvement on machine tool for 
sale or manufacture on royalty. Address C 
J. Dalley, So. Bethlehem, Pa 

Auto 


Cutting Ma 


machinery of all kinds designed and 
built; hardened and ground work, flat or cir- 
cular. Wiebking, Hardinge & Co., Chicago. 
Wanted—To hear from 
manufacture and develop 
chinists and millwrights 
New Kensington, Pa. 
Special machinery and tools designed and 
built; inventions developed; machines im 


party who can 
new tool for ma 
Address Box 722 


(22 


January 5, 1905. 


proved and perfected. Blair Tool & Mach 
Wks., 24-27 West st., New York City. 

The Canada Machinery Company, Limited, 
Sarnia, Canada, have the facilities and are 
open to manufacture, for patentees and others, 
machines and machinery for the Canadian 
market. 

The annual meeting of the stockholders of 
the Derry-Collard Company, for the election 
of directors for the ensuing year and for the 


transaction of such other business as may 
properly come before the meeting, will be 
held at the company's office, Nos. 256-7 
Broadway, Borough of Manhattan, City of 


New York, N. Y., on 
1905, at six o'clock in the afternoon. 
New York, December 22, 1904. 
ALBERT W. POLLARD,* Secretary. 
The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company. in the Pulitzer 
Building, 63 Park Row, Borough of Manhat 


January 10, 
Dated 


Tuesday, 


tan, New York city. N. Y., on Monday, Janu 
ary 9, 1905, at 12 o'clock noon. Dated, New 
York city, December 5, 1904. 

KF. R. Low, Secretary 


Business Opportunities. 
Cincinnati concern, 
machine tools for 
past ten years, feels the need of an up-to 
date, hustling business manager, willing to 
invest at least $10,000. Address Box 62, A. M 
Wanted—tTreasurer, investing $10,000, in 
a high-grade, old manufacturing company 


growing, 
patented 


A successful, 
manufacturing 


Has always been dividend paying; present 
treasurer to be promoted to the vice-presi 
dency; highest National Bank references 
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For Sale. 


Big bargain in first-class, modern machine 
shop: send at once for full particulars. K., 
526 5th st. South, Minneapolis, Minn. 

For Sale—A going machine shop with large 


sox 135, 


possibilities; been running many years; cause 
of sale, death in firm. W. D. Judson, New 
Haven, Conn. 

I can sell your machine shop (or othe! 
business), with or without real estate, no 
matter where it is or what it is worth. Send 
description, state price and learn how. W 
M. Ostrander, 111 North American Bidg 


Vhiladelphia. 

For Sale—United 
854, 1903, for best 
now giving splendid 
ket; see description on 
issue of Power. Apply 
P. O. Leeds, England. 

For Sale—A very desirable machine and 
repair shop, residence, location and business ; 


States patent No. 719, 
water gage in the world; 
results on English mar 
page 788, December 
James Robinson, G 





manufacture wood-sawing machinery, which 
is in great demand; more business than can 
attend to: want to retire; a bargain. Irving 


Fox, Rochester, Minn. 
For Sale—10 in. lathe patterns, drawings, 
jigs, templets, special tools and everything 


else necessary to manufacture the best 10 in 


engine lathe on the market; no experiment; 
easy terms. Address The R. K. Le Blond 


Machine Tool Co., Cincinnati, O 
For Sale—A controiling interest in a small 


manufacturing and jobbing machine shop in 
growing city in southern Michigan; well 


business; a splendid chance for a 
young machinist ambitious to have a_ shop 
and business of his own. Address A. B. C 
care AMERICAN MACHINIST 

For Sale—A large, special double-turret 
screw machine, built by the Garvin Machine 
Co., with adjustable, revolving chuck at mid 
dle of bed, having capacity. of 6 in. diameter, 
, slides ; 


established 


and with power feed to both turret 
turrets have three faces for tools: weight 
about 4,000 Ibs. Box 139, AMER. MACHINIST 


New modern brick machine shop. centrally 
located in Philadelphia, size 40x100 ft., with 
clear story, lantern, gallery and _ traveling 
crane, fully equipped with new machine tools, 
having sold former business, is offered for 
sale or rent, or will combine with going con 
cern requiring these facilities and some addi 
tional capital. Box 140, AMER. MACHINIST 


Four Watts-Campbell 
400 horse-power at 
revolutions per minute; 
face 46 in condi- 
Watts-Campbell 
horse-power at 
per minute; 


Corliss en 
100 Ibs. 


Sale 
24x56; 
pressure; 70 
flywheel—diameter 20 ft., 
tion first class. One double 
Corliss engine, 18x42; 250 
same pressure; 91 revolutions 


For 
gines, 
steam 


flywheel—diameter 16 ft., face 32 in One 
N. Y. Safety engine, 12x12; 75 horse-power 
at same pressure; 250 revolutions per min 
ute, 2 belt wheels, 4% ft.; diameter 17% in 


and 13 in. face. Will sell singly. Can be seen 
in New York city by addressing The United 
Electric Light & Power Company, 1170 
Broadway, New York city 


7 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 
N. Y 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Scanton Whetstone & 
Wheel Co., Scranton, 

Vitrified Wheel Co., 
Mass. 

Arbor Presses 
Sarnes Co., W. F. 
ford, Il. 
tartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Ball Bearings 

See Roller Bearings 


Balls, Steel 


Abrasive 
Pa. 
Westfield, 


& John, Rock- 


Federal Mfg. Co., Cleveland, O 

Band Saws, Metal 

Greaves, Klusman & Co., Cin., O. 

Niles-bement-lond Co., New York. 

Oliver Mchy. Co., Grand Rapids, 
Mich 

Barrels, Steel 

Kilbourne & Jacobs Mfg. Co., Co 
lumbus, O 

Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O. 

Bars, Boring 

Beaman & Smith Co., Proy., R. I 

Cleveland Twist Drill Co., Cleve 
land, O, 

Mathews, Hugh, Kansas City, 
Mo 

Niles-Bement-Pond Co., New York 

rhree Rivers ‘Tool Co., Three 
Rivers, Mich 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Houghton & Co., E. F., Phila., Pa 

Belt Filler 

Schteren & Co., Chas. A., New 
York 

Belt Lacing Machine 

Diamond Drill & Mach. Co., Birds 
boro, Pa. 

Belting, Leather 

Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., 
Whitman & Barnes 
cago, ] 


St. Louis, Mo 
Mfg. Co., Chi 


Bending Machinery, Plate 

Hilles & Wilmington, 
Del 

Niles-Bement-Pond 


Jones Co., 


Co., New York 


Perkins Mach. Co., Warren, Mass 

Wickes Bros., New York. 
Bending Machines, Hy- 
draulic 


Niles-Bement-Pond Co., New York 
Watson-Stillman Co., New York 
Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa 
Niles-Bement-Pond Co., New York. 
Swaine Co., Fred. J., St. Louis, 


Mo 
Bending Tools, Hand 
Estep & Dolan, Sandwich, II! 
Wallace Supply Co., Chicago, 
Blocks, Chain 
Hoists, Hand 


11! 


See 


Blowers 
American 
Mich 
Am. Gas Furnace Co., N. Y. City 
Buffalo Forge Co., Buffalo. N. Y 
Garden City Fan Co., Chicago, III 
Niles-Bement-Pond Co., New York 


Blower C Detroit, 


oO 


Sturtevant Co., B. F., Hyde Park, 
Mass 

Blue Print Machines 

Keuffel & Esser Co., New York 

Pittsburg Blue Print Co., Pitts 
burg, Pa. 

Spaulding Print Paper Co., Bos 
ton, Mass. 

Williams, Brown & Earle, Phila 


delphia, Pa 





Boilers 

Struthers-Wells Co., Warren, Va 

Wickes Bros., New York 

Boiler Tube Cleaners 

Gem Mfg. Co., Pittsburg, Da 

Bost and Nut Machinery 

Acme Mehry. Co., Cleveland, O 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

Landis Mach. Co., Waynesboro, 
, = 

Niles-Bement-Pond Co., New York 

Reliance Macn. & Tool Co., Cleve 


land, ¢ 
Standard 


3 


[Engineering 


Works, Ell 


wood City, Da 

Vandyck Churchill Co., New York 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn. 

Wilev & Russeil Mig. Co., Green 
field, Mass. 

Withams tool Co., Erie, Da. 

Bone tor Case-Hardening 

Rogers & Hlubbard Co., Middle 
town, Conn 

Books, Mechanical 

Audel & Co., Theo., New York 
baird & Co.. Henry Carey, Phila 
delphia, Va 

Derry-Collard Co., New York 

Ilenley Pub. Co., Norman W 
New York 

Modern Machinery Co., Chicago, 
Ill 

Tulley & Co., Henry ©., St. Louis 
Mo 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., LB. F., Rockford, Lil 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Beaman & Smith Co., Provi., R. | 

Betts Mach. Co., Wilmington, Del 

Itinsse Mach. Co., Newark, N. J 

Boynton & Plummer, Worcester, 
MASS 

Dallett Co., Thos. H., Vhila., Pa 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Draper Mach. Tool Co., Worces 
ter, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis 

Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleve., O 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve 
land, O. 

Newton Mach. Tool Wks., Phila 
delphia, a 

Niles-Bement-Pond Co., New York 

Pawling & Harnischfeger, Mil 
waukee, Wis 

Prentiss Tool & Supply Co.. New 


York. 


Smith Co., 


Springtield Mch 


field, ¢ 


Vandyck Churchill Co., 


Chas. 


Warner & Swasey ¢ 


Ohio. 


Boring and 
Tool 
& Sons 
Dundas, Ont., 


American 
Bertram 


Retts Mach. Co., 

Bickford & Co., H.. Li 
N. 

Bullard Mach. Tool Co., 
port, Conn, 

Colburn Meh. Tool Co., F 
*a. 

Gisholt Mach. Co., Madis« 

Hill, Clarke & Co., Bostor 


King Mac 


*h 


Tool C¢ 


Niles-Bement-Pond 
Morton, Wilmington 


Poole 
Del 

Prentiss 
York. 

Smith ¢ 
la 


Co 


S.,. 
ol Co., 


Ne 


es... 
»., Ltd 


Canada 
Wilmington, Del 


»., Cincin., 
New York. 


Co.., 


fool & Supply C 


Oo 


Chas 


Vandyck Churchill ¢ 


Warner 
Ohi 


& Swasev ¢ 


New 


ttsburg, 
Spring 


York. 


Ww 


Cleveland, 


Turning Mills 
Wks 


Ch.,.O 
, John, 
akeport, 
Bridge 
ranklin, 
Wis 


Mass 
oO 


mm, 
1, 


o., New 


ttsburg, 


York 


0 (leveland 


Brakes, Magnetic Friction 


Eleetrie Contro 


Clevela 


nd, 


& Sup) 


Broaching Machines 


Burr 
N.Y 


& Sons, 


Jno 


Cabinets, Oil 


towser & 
Ind 


Co., 


Ss. I 


Fort 


, 
ply Co., 


rooklyn, 


Wayne, 
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Articles Advertised. 


Cabinets, Tool 


Armstrong Bros Tool Co., Chi 
cago, lL. 

Calipers 

Smith, FE. G., Columbia, Pa. 

Cams 


Boston Gear Works, Boston, Mass. 
Carborundum 
See Grinding Wheels 


Case-Hardening 


Rogers & Hubbard Co., Middle 
town, Conn 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y 

Castings, Iron 

Diamond Drill & Mech. Co., Birds 
boro, Pa 

Farrel Fdry. & Mach. Co., An- 
sohia, Conn 


Buffalo, N. Y 


Iloward Iron Wks., 
; Watertown, 


Massey ach { 
N. ¥ 


as 


Reeves Fdry. Co., Trenton, N. J 

Tuttle Mfg Co., H. A., So. Nor 
walk, Conn 

Castings, Motor 

Ilarrison, H. K., St. Paul, Minn 

Steffey Mfg. Co.. VPhila., Pa. 

Castings, Steel 

Diamond Drill & Mach. Co., Birds 
boro, Pa. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn 

Centering Machines 

Goodell Mfg (o Greentield, 
Mass 

Ilendey Mach Co lorrington, 
(Conn ; 

hempsmith Mfg. Co., Milwaukee, 
Wis ; 

Pratt & Whitney Co., Hartford, 
Conn 

Whiton Machine Co... LD. E., New 
London, Conn 

Centers, Planer 

Fay & Scott, Dexter, Me 

New Haven Mfg. Co., New Haven, 
Conn. , 

Pratt & Whitney Co Ilartford, 
Conn 


Chain-Making Machinery 
Vaughn, ‘Turner & Taylor Co., 

Cuyanoga Falls, Ohio 
Chains, Driving 


toston Gear Works, Boston, Mass 


Federal Mfg. Co., Cleveland, O. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio 

Link Belt Engr. Co., Phila., Pa 

Morse Chain Co., Trumansburg, 
eS 

Whitney Mfg. Co., Hartford, Ct 

Charts 


Derry-Collard C New York 


Chucking Machines 


oO 


American Tool Works Co., Cin 
cinnati, O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Automatic Mach. Co., 
Cleveland, . 

Draper Mach. Tool Co., Worces 
cer, ass 

Gisholt Mach. Co.. Madison, Wis 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 


Warner & Swasey Co., Cleveland, 


Ohio. 


Windsor Mach. Co., Windsor, Vt 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook 
lyn, N. Y 

Brown & Co., R. IL. New Haven, 
Conn 

Cleveland Twist Drill Co., Cleve 
land, © 

Cushman Chuck Co., Hartford, Ct 

Goodell-Pratt ("o., Greentield, 
Mass 

Horton & Son Co., The E., Wind 
sor Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Niles-Bement-Pond Co., New York 


Pratt Chuck Co., Frankfort, N. Y, 

Standard Tool Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming 
ton, Del 

Whitney Mfg. Co.. Hartford, Ct. 

Whiton Mach. Co., . E New 
London, Conn 








Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct 


Gisholt Mach. Co., Madison, Wis 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York 

Skinner Chuck Co., New Britain 
Conn. 

Westcott Chuck Co., Oneida, N. ¥ 

Whiton Mach. Co., ». 1» NeW 
London, Conn. 


Chucks, Magnetic 


Walker & Co., O. S., Worcester 
MaSS 

Chucks, Planer 

Niles-Bement-Pond Co., New Yort 


Chucks, Split 





Faneuil Watch Tool Co., Boston 
ass 
Hardinge Ill 


Bros., Chicago, 


Circuit Breakers 
Electric Controller & Supply Co 


Cleveland, O 

General Electric Co., New Yorl 

Stanley Elec. Mfg. Co., Pittsfield 
Mass 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, 

Cresson Co., Geo. V Phila., Pa 

Faneuil Watch Tool Co., Loston 
Mass 

Johnson Mach. Co., Carlyle, Hart 
ford, Conn 

Moore & White Co.,’ Phila., Da 

New Haven Mfg. Co., New Haven 


Conn. 


Niles-Bement-Pond Co., New York 


Patterson, Gottfried & MHUunter, 
Ltd., New York 

Smith Co., Chas. G., Pittsburg, 
la 


Clutches, Magnetic and 
Klectrical 


Electric Controller & Supply (* 


Cleveland, O 
Coils 
Standard Welding Co., Cleve., O 
Compound, Pipe Joint 
Dixon Crucible Co., Jos., Jersey 
City N. J 
| Compressors, Air 





Blaisdell Machy C« Bradford 


la 

Chicago Vneu. Tool Co., Chicago 
Ii) 

Christensen, N A., Milwaukee, 

is. 

Curtis & Co. Mfg. Co., St. Louis 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y 

Herron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co.., 
New York 

International Steam Pump Co., 
New York 

Rand Drill Co., New York 

Cones, Friction 

Evans Friction Cone Co., Boston 


Mass. 
Connecting Rods and Straps 
Standard Connecting Rod C 
Beaver Falls, Pa 
Tindel-Morris Co., 
"a 


Contract Work 


Eddystone 


Blanchard Mach Co Boston 
Mass 

Gray’s Ferry Mach. Co., Philade! 
phia, Pa 


Controllers and Starters 
Electric Motor 
Ele« « 


American Controller Co 


New York. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York 

Westinghouse Elec. & Mfg. (* 
Pittsburg, Pa 

Coping Machines 

Long & Allstatter Co., Hamilton 


Ohio. 


Niles-Bement-Pond Co., New York 


Schools 


Correspondence 


Correspondence 


Nee Schools 


Counterbores 


Siocomb Co., J. 7 Provi., R. I 
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BROWN @ SHARPE MFG. CO., 


Providence, R.I., U.S.A. 


Universal Milling Machine 


WITH 


CONSTANT SPEED DRIVE. 





No. 2---A Universal Milling Machine. 





Commercial Points 


Well Adapted to Motor Driving. 
Spindle speed changes obtained by gearing. Smooth and powerful drive. 
Ratio of spindle gearing varies from zero to 20 to 1. 
Table feeds indepenient of spindle speeds, gives fixed rate of feed in inches per 
minute for all diameters of cutters. 

Speed and feed changes made by simple movement of index slide and lever. 
Variable feeding mechanism driven by chain direct from machine pulley shaft 
no intermediate gearing—will pull any cut within the capacity of the machine. 

Speeds and feeds in geometrical progression. 
Descriptive circulars mailed to any address upon application. 




















Countershafts 


Almond Mfg. Co., T. R., Brook 
lyn, N. 
Builders’ Iron Fdry, Prov., R. I 


Smith Countershaft Co., Melrose, 
Mass. 
Wilmarth & Morman Co., 


Rapids, Mich 


Grand 


Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn 

Counting and Printing 
Wheels 

Franklin Mfg. Co., Syracuse, N.Y 


Couplings, Shaft 
mie.. Co, FT. &., 
Y 


alimond Brook 


ivn, 


Caldwell & Son Co., Hl. W., Chi 
cago, | 
Cresson Co., Geo. V., Pa. 


Phila., 

Davis Mach. Co., W. P Roches 
ter, N. Y. 

Electric Controller & Supply Co., 
Cleveland, O 

Howard Iron Wks., Buffalo, N. Y. 

Moore & White Co., VPhila., Va. 

Nicholson & Co., W. HEL. Wilkes 
barre, Pa. 

Niles-Bement-Pond 

Patterson, Gottfried « 


Co., New York 
Ilunter, 


Ltd., New York. 
Cranes 
Brown Hoisting Mach. Co., New 


York. 
Case Mfg. Co., Columbus, O. 
Chambersburg Engineering Co., 


Chambersburg, Pa. 
Pneu. Tool Co., Chicago, 


Chicago 
I}! 


Cleveland Crane & Car Co., Wick 
liffe, O. 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y 


Lane Mfg. Co., Montpelier, Vt 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De 
troit, Mich. 

Obermayer Co., 8., Cincinnati, 0. 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 


Crank Pin Turning Machine 
Niles-Bement-Pond Co., New York. 


Underwood & Co., B., Phila 
delphia, Pa. 

Crank Shafts 

Standard Connecting Rod Co., 


Seaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 


Dixon Crucible Co., Jos., Jersey 
City, 

Cupolas, and Ladles, Fouan- 
dry 

Byram & Co., Detroit, Mich. 


Northern Works, Detroit, 
Mich. 

Obermayer Co., S., Cineinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, I. B., Detroit, Mich 


kengr. 


Cut Meters 
Warner Instrument Co., 


Is. 


seloit, 


Cutters, Milling 


Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Gay & Ward, Inc., Athol, Mass 

Ingersoll Milling Mach. Co., Rock 
ford, ; 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Vratt & Whitney Co., Hartford, 
Conn, 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J 


Cleveland, O. 
Hartford, Ct 


Standard Tool Co., 
Whitney Mfg. Co., 


Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I 
Brooklyn, 


Burr & Sons, Jno. T., 
ie - 
Davis Mach. Co., W. P., Roches 


ter, N. Y. 
Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 
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Cutting-off Machines—Cont’'d 
Newton Mch. Tool Wks., Phila 
delphia, Ta. 


Pratt & Whitney Co., Hartford, 
Conn 

Vandyck Churchill Co., New York 

Cutting-off Tools 

Armstrong Bros. Tool ‘’o.. Chi 
cago, 1! 

Billings & Spencer Co., Ilartford, 
Conn 

Goodell Mfg. Co., Greenfield, 
Mass 

©. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitnev Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring 
field, ©. 

Diamond Tools 

Dickinson, Thos. L., New York 


Osgood, J. L., Buffalo, N \ 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y 

Consolidated +» Press & Tool Co., 
Chicago, Ill. 

Gem Mfg. Co., Pittsburg, Pa 


Milwaukee, Wis. 
Co., Warren, Mass 
Fred J., St. Louis, 


Lutter & Gies, 

Perkins Mach. 

Swaine Co., 
Mo 

Zeh & 

Dies, 

Errington, F. A., 

Geometric Drill Co., 
Conn. 

Jones & Lamson Mech. Co., 
field, Vt. 

Pratt & Whitney Co., 
Conn. 


Newark, N. J 


Threading, Opening 
New York 
New Haven, 


Hahnemann, 


Spring 


Ilartford, 


Drafting Machines 
Universal Drafting Mach Co. 
Cleveland, O. 


Drawing Boards and Tables 


Keuffel & Esser Co., New York. 

Williams, Brown & Earle, Phila 
delphia, ta. 

Drawing Materials 

Keuffel & Esser Co., New York. 

Post Co., Frederick, New York. 

Williams, Brown & Earle, Phila 


ueiphia, Va. 


Drilling Machines, Bench 
Barnes Co., W. F. & John, Rock 
ford, . 
Boynton & 
Mass. 
Pratt & Whitney Co., 
Conn. 
Sioan & Chace Mfg. Co., 
Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O 
Aurora Tool Works, Aurora, Ind. 
Bickford Drill & Tool Co., Cin 
cinnati, O 
joynton «& 
Mass. 
Dallett Co., 
Niles-Bement-Vond 


Plummer, Worcester, 
Hartford, 


Newark, 


Plummer, Worcester, 


Thos. H., Phila., Pa. 
Co., New York. 


Drilling Machines, Multiple 


Spindle 
American Tool Wks. Co., Cin., O 
Baker bros., Toledo, O 


Barnes Co., B. F., Rockford, Ill 


Barnes Co., W. FF. & John, Rock 
ford, Ill. 

Bickford Drill & Tool Co., Cincin 
nati, O 

Dallett Co., Thos. HL., Phila., Pa. 

Fenn-Sadler Mech. Co., Hartford, 


Conn. 
Flather Planer Co., Mark, Nashua, 
N. H 


Fosdick Mach. Tool Co., Cin., O 

Garvin Mach. Co., New York. 

Hardinge Bros., Chicago, III. 

Harrington, Son & Co., Edwin, 
Philadeiphia, Va. 

McCabe, J. J., New York. 

Moline Tool Co., Moline, Ill. 

National Auto. Tool Co., Dayton, 
Ohio. 

Newton Machine Tool Works, 
Philadelphia, Pa. 


Co., New York. 
Tool Wks., 


Niles-Bement-Pond 
Norton & Jones Mch. 
Plainville, Conn. 
Prentiss Tool & Supply Co., New 

York. 
Three Rivers 


Tool Co., Three 
Rivers, Mich. 
Drilling Machines, Pneu- 
matic 
Allen, Jno. F., New York. 


Chicago Pneu. Tool Co., Chicago, 
Tl. 
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Drilling Machines, Pneu- 
matic —Continued 
Cleveland T’neu. Tool Co., Cleve 


land, ©. 
General Pneu. 
Falls, N. } 


Tool Co., Montour 


Ingersoll-Sergeant Drill Co., New 
York 

International Steam Pump Co., 
New ir0rk 


Co., New York 
Tool Co., Phila 


Niles-Bement-l’ond 
Phila. Pneumatic 
delphia, Va 

Rand Drill Co York. 
Drilling Machines, Portable 
Mfg. Co., Worces 


New 


Coates Clipper 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa 
Ilisey Wolf Mch. Co., Cinein., O. 
Niles-Bement-Pond Co., New York 


Radial 
Cin.. O 


Drilling Machines, 
American Tool Wks. 


Co., 


Bickford Drill & ‘Tool Co., Cin 
cinnati, O. 

Dreses Mach. Tool Co., Cinein., O. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cin., O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Ponu Co., New York. 
Prentiss Tool & Supply Co., New 
York 
Smith Co., 


Chas. G., Pittsburg, 


a Churehill Co., New York. 
Drilling Machines, Turret 

Niles-Bement-Pond Co., New 
Drilling 
American 


Aurora Tool 
Baker Bros., 


5 lz 
reer. 


Machines, Upright 
Tool Wks. Co., Cin., ©. 
Works, Aurora, Ind. 
Toledo, O. 


Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 
Blaisdell & Co., P Worcester, 
Mass. 


tjoynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. ‘tool Co., Cin 
cinnati, O. 

Dallett Co., Thos. H.,. Phila., Pa. 


Davis Mach. Co., W. PS. Roches- 


ter, N. 
Dwight Slate Machine Co., Hart 
ford, Conn. 
Fairbanks Co., New York. 
Fosdick Mach. Tool Co., Cincin 


nati, O. ° 
Gould & Eberhardt, 
Harrington, Son & 

Philadelphia. Pa. 


Newark, N. J. 
Co., Edwin, 


Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Knecht Bros. Co., Cincinnati, O 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 


Marshall & Hluschart 
Chicago, Ill 

Mectanics Machine Co.. 
ford, Ill 

New Haven 
Conn 

Niles-Bement-Pond 

Norton & Jones Mch. 
Plainville, Conn 

Prentiss Tool & Supply Co., 
York 

Sibley Machine Tool Co., 
Bend, Ind. 

Sloan & Chace Mfg. Co., 
N. J 


Mehry. Co., 
Rock 
Mfg. Co., New Haven, 


Co., New York. 
Tool Wks., 


New 
South 
Newark, 


Vandyek Churchill Co., New York 


Whitney Mfg . Hartiord, 
Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 


3 
Standard Tool Co., 
Drills, Hand 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 
Niles-Bement-Pond Co., New York. 


Drills, Ratchet 

Billings & Spencer Co., Hartford, 
Conn. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, 0. 


Cleveland, O. 
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Drying Apparatus 
American Blower Co., Detroi 


wich. 

Sturtevant Co., B. F., Hyde Par! 
Mass 

Dust Collectors 

Allington & Curtis Mfg. Co., Sag 
inaw, Mich. 


Dynamos 


( & C Electric Co... New York 
Crocker-Wheeler Co., Amper* 
Eck Dynamo & Motor Works 


elleville, N. J 


Electro-Dynamic Co., Bayonn: 
N. J 


General Electric Co., New York 

Hloltzer-Cabot Elec. Co., Broot 
line, Mass 

Jantz & Leist Elec. Co., Cin. O 

National Elee. Co., Milwaukee 


Wis. 

Northern Elec. Mfg. Co., Madison 

‘is. 

Ridgway Dynamo & 
Ridgway, Pa. 

Robbins & Myers Co., Springfield 
Ohio. 

Roth Bros. & Co., Chicago, Il! 


Engine Co 


Sprague Elec. Co., New York 

Stanley Elec. Mfg. Co., Pitts 
field, Mass. 

Sturtevant Co., B. F., Hyde Park 
Mass. 


Triumph Elec. Co., Cincin., O 

Westinghouse Electric & Mfg. Co 
Pittsburg, Pa 

Electrical Supplies 

American Elec. & Controller Co 
New York 

Clark, Jr., & Co., Jas., 
Ky. 

Electric Controller & Supply Co 
Cleveland, O. 

Electro-Dynamie  Co., 
i 


Louisville 


Bayonne 


General Elec. Co., New York 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Roth Bros. & Co., Chicago, III 

Stanley Elec. Mfg. Co., Pitts 
field, Mass. 

Triumph Elec. Co., Cincinnati, O 

Westinghouse Electric & Mfg. Co 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O 


Clark, Jr.. & Co., Louisville, Ky. 
Electric Controller & Supply Co 
Cleveland, . 
Hisey-Wolf Mach. Co., 
Elevators 
Albro-Clem 
delphia, 
Curtis & ¢ 


Cincin., O 


Elevator Co., Phila 
a 


‘o. Mfg ca, 


Louis, 


Mo. 

Morse, Williams & Co., Phila., Pa 

Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., Ur 
bana, 0. 

Dickinson, Thos. L., New York 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Heald Machine Co., Worcester 
Mass. 

International Specialty Co., De 
troit, Mich. 


Standard Tool Co., Cleveland, O 
Emery Wheels 

Wheels 
Tool-room 


Philadelphia, Pa 


See Grinding 

Enclosures, 

Merritt & Co., 
Engineers, Consulting 
Mechanical 
Dawson & Gray, 
Hollingsworth, 

J- 


and 


New 
Sam’'l, 


York 
Plainfield, 


Engineers, Electrical 


Crocker-Wheeler Co., Ampere, 
N. J 

Engines, Automobile 

Franklin Mfg. Co., Syracuse, 
a Me 

Olds Gasoline Engine Works, 
Lansing, Mich. 

Tuttle Mfg. Co., H. A., So. Nor 
walk, Conn. 

Engines, Gas and Gaseline 

Backus Water Motor Co., New- 


ark, N. J. 
Foos Gas King. Co., Springfield, O 


Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 

Mathews, Hugh, Kansas City, 
Mo. 

Mietz, August, New York. 


New Era Gas Engine Co., Dayton, 
Ohio. 
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Itis Very Important that You Get the 
Grinder Best Adapted to your Work 


i. ©©OOOOO OOOO 





ifr GRINDER may be a good 
ure one but it may not be a 


= -_ j= _ ae 
es en SL 
U) anor’ 1000 NG WANMGSEOMETTRA” 6's 0 My good one for you. 
However, one of the LANDIS 
Grinders will surely meet your 


requirements. We make them 
ta in many styles. 


Ss ERT SOARS eA 5 


A For manufacturers who have 
many small parts to finish, the 
No. I! Universal cannot be 
beaten. Considering the size 
of work it will take in, it is very 
\. aN. heavy and rigid and will stand 


Y 
“ae aN 3 . athe _ 2 & continuous severe service. 

The emery wheel is large, 
spindle heavy, belt capacity 
abundant and water provision 
adequate. 


——— NS 
< 


— 
— 





No. 11 LANDIS GRINDER, 8 in. Swing, 32 in. Between Centers. 


OQOOOOOOOOOOOOOOO 


HE No. 3 Universal is a bet- 

ter grinder for tool work. 

At the same time it is an ex- 

ceptionally good one for finish- 
ing small parts. 


Neither of these two may 
be just the grinder you need. 


If we Knew your needs we 
could tell you which would be 
the most profitable style for you 
to buy. 


Why not tell us your needs? 


Send in for descriptions of 
the entire LANDIS line. 


©OOOOOOOOOOOOOOG 





©OOGO No. 3 LANDIS GRINDER, 12 in. Swing, 42 in. Between Centers. 


Waynesboro, Pa., 


Landis Tool Company, U.S.A. 


AGENTS: Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 114 Liberty St., New York. C. W. Burton Griffiths & 
Co., London. Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg, Liege, Milano, Paris and Bilbao... A. R. Williams 
Machinery Co., Toronto. Williams & Wilson, Montreal, Canada. 








Engines, Gas and Gasoline 
Continued 
Olds Gasoline 
sing, Mich 
Robertson Mfg. Co., 
Struthers-Wells 
Woolley Fdry 
derson, Ind 


Engine Wks., Lan 
Buffalo, N. Y. 
Co., Warren, Pa. 
& Mach. An 


( ‘O., 
tIngines, Oil 
Power 


Conn 
New 


International Vehicle Co., 
Stamford, 
Mietz, August, York 
Engines, Steam 
American Blower 
Mich. 
suffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 
Garden City Fan Co., Chicago, Ill 
Rand Drill Co., New York. 


Co., Detroit, 


Ridgway Dynamo & Engine Co., 
Ridgway. la 

Struthers-Wells Co., Warren, Pa 

Sturtevant Co., B. F., Hyde Park, 


Mass. 


Engraving Machinery 


Gorton Mach. Co., Racine, 


Wis 


Geo., 


Exhaust Heads 


Burt Mfg. Co., Akron, O 

Sturtevant Co., B. F., Hyde Park, 
MASS. 

Exhibition, Machinery 

Philadelphia Bourse, Phila., Pa. 

Fans, Electric 

General Electric Co., New York. 


Northern Elec. Mfg. Co., Madison, 
"is. 


Sprague Elec. Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Fans, Exhaust 

American Blower Co., Detroit, 
Mich. 

Garden City Fan Co., Chicago, 
Lil. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 
American Swiss File & Tool Co., 


New io0rk. 
Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 


New York. 
Montgomerv & Co., New York. 
Nicholson File Co., Provi., R. I. 


File and Tool Holders 
towers Mfg. Co., Geo. W., 
ton, Mass. 


Bos 


Filing Machines 
Cochrane Bly Mach. Wks., Roch- 
i me 


ester, 


Filler, Iron 


Felton, Sibley & Co., Phila., Pa. 

Smith Fdry. Supply Co., J. D., 
Cleveland, O. 

Filters, Oil 

Burt Mfg. Co., Akron, Os 

Houghton & Co., E. F., Philadel 
phia, Pa. 

Fire Extinguishers 

Badger & Sons Co., E. B., Boston, 
Mass. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 


cago, Ill. 
Coates Clipper Mfg. Co., Worces 


ter, Mass 

Gem Mfg. Co., Pittsburg, Pa. 

Stow Mfg. Co., Binghamton, N. Y. 

Forges 

sjoynton & Plummer, Worcester, 
Mass 

Buffalo Forge Co., Buffalo, N. Y. 

Ingersoll-Sergeant Drill Co., New 
Pork. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 


Sturtevant Co., B. F., Hyde Park, 
SMLNSS 

Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Clapp Mfg. Co., E. D., 
N'Y 


Hartford, 
Auburn, 


Williams & Co., J. H., Brooklyn, 
i ie 


Wyman & Gordon, Worcester, 


Mass 

Forgings, Hydraulic 

Wyman & Gordon Worcester, 
Mass 
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Forgings, Steel 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman & Gordon, 
Mass. 


Worcester, 


Forming Machines 


Hartford Mech. Screw Co., Hart 
ford, Conn. 

Foundry Furnishings 

Byram & Co., Detroit, Mich. 

Gem Mfg. Co., Pittsburg, Da 


Obermayer Co., 8., 

Paxson Co., J. W., 

Smith Fdry. Supply 
Cleveland, O. 

Stevens, I. B., Detroit, Mich 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Cincinnati, O. 
Phila., Pa. 
cs 2. BD: 


Furnaces, Electric 
King, Hugh E., 
Pelton & Crane, 


Il! 
Mich 


Chicago, 
Detroit, 


Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi- 
cago, , 

Westmacott 
dence, R. 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Co., J. M., Provi- 
I 


Recording 

Bristol Co., Waterbury, Conn 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gauges, 


Gauges, Standard 
Brown & Sharpe Mfg. 
I. 


dence, R. 
Morse Twist Drill & 
Mass. 


New Bedford, 


Co., Provi- 


Mach. Co., 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 


Gauges, Steam 
American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Bickford Drill & Too! Co., Cin., O. 

Brown & Sharpe M’g. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, 

Dwight Slate Machine Ce., 
ford, Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 


Mach. 


‘onn. 
Hart- 


Foote Bros. Gear & Mach. Co., 
Chicago, Il. 

Ganschow, Wm., Chicago, III. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Tool Wks., Phila- 


Newton Mach. 
delphia, Ta. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Sloan & Chace Mfg. Co., Newark, 
a... 0 


Whiton Machine Co., D. E., New 


London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis 
Gears, Cut 
Lilgram, Hugo, Philadelphia, Pa. 


Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
I 


dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Earle Gear & Mach. Co., Phila- 
delIphia, Pa. 

Eberhardt Bros. Mach. Co., New 


ark, N 


Faweus Mech. Co., Pittsburg, Pa 

Fellows Gear Shaper Co., Spring 
field, Vt 

Foote Bros. Gear & Mach. Co., 
Chicago, Ill 

Ganschow, Wm., Chicago, Il. 


Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Hlardinge Bros., Chicago, Il 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
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Gears, Cut —Continued 

Horsburgh & Seott Co., The, 
Cleveland, O. 

Messmer Mfg Co., Ferd., St. 
Louis, Mo 


New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., 

Philadelphia Gear 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O 

Simonds Mfg. Co., Pittsburg, Pa 

Taylor, Wilson & Co., Allegheny, 
Pa. 


Gears, 


Pittsburg, Pa. 
Wks., Phila- 


Molded 


Caldwell & Son Co., H. W., Chi 
eago, Ill. 
Farrel Kdry. & Mach. Co., An 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y 
Greenwald Co., I. & E., Cincin., O. 


Taylor, Wilson & Co., Allegheny, 
Pa. 
Gears, Rawhide 


Mass. 
Chi- 


soston Gear Wks., Boston, 

Chicago Raw Hide Mfg. Co., 
cago, Ill. 

Earle Gear & Mach. Co., 
delphia, Pa. 

Fawecus Mch. 

Gould & 


Phila- 


Co., Pittsburg, Pa. 
Eberhardt, Newark, N. J 


Horsburgh & Scott Co., Cleveland, 


Ohio. 


New Process Raw Hide Co., Syra- 
a 


cuse, N. : 
Nuttall Co., R. D., 


Gears, Worm 

Albro-Clem Elevator Co., Philadel 
phia, Pa. 

Boston Gear Wks., Boston, 

Fawcus Mch. Co., Pittsburg, 

Gould & Eberhardt, 

Grant Gear Works, Boston, 


Mass. 
Pa. 


Philadelphia Gear 
delphia, Pa. 
Simonds Mfg. Co., Pittsburg, 


Works, 
Pa. 


Taylor, Wilson & Co., Allegheny, 
Pa. 
Graphite 


Dixon Crucible Co., Jos., 
City, N. J. 
Obermayer & Co., 8., Cincin., O. 


Grinders, Center 

Coates Clipner Mfg. Co., 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisev-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin.. O. 


Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
Automatic Mach. Co., 
Mass. 
Becker-Brainard 
Co., Hyde Park, 
Brown & Sharpe 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., 
Gould & Eberhardt, 


Greenfield, 


Milling 
Mass. 
Mfg. Co., Provi- 


Mach. 


New York. 
Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. on. Worcester, 
Mass 


Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-tond (Co., New York. 


Norton Emery Wheel Co., Worces 
ter, Mass 
Pratt & Whitney Co., Hartford, 


Conn 
Rivet t-Dock 


Co., Mass 


> 
»OStON, 


Smith Co., Chas. G., Pittsburg, 
Pa. 
Grinders, Disk 


jesly & Co., Chas. H., Chicago, 
Il 


Diamond Mach. Co., Provi., R. I. 


Heald Machine Co., Worcester, 
Mass 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Drill 
Heald Mch. Co., Worcester, Mass 
Niles-Bement-Pond Co., New York 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Portable 
Machine Co., 


Grinders, 
Ileald 


ass 


Worcester, 


liisey-Wolf Mach. Co., Cincin., O 

Grinders, Tool 

Armstrong Bros. Tool Co Chi 
cago, Ill 

Barnes Co., W. F. & John, Rock 
ford, Ill 


Pittsburg, Pa. 


Newark, N. J. 
Mass. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
Phila- 


Jersey 


Worces- 





Grinders, Tooi—Continued 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Diamond Mach. Co., Provi., R. | 
Gisholt Mach. Co., Madison, Wis 
Gould & Eberhardt, Newark, N. J 
Hisey-Wolf Mach. Co., Cincin., O 
Landis Tool Co., Waynesboro, Pa 
Lutter & Gies, Milwaukee, Wis 
Niles-Bement-Pond Co., New York 
Northampton Emery Wheel Co 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis 
Safety Emery Wheel Co., Spring 
field, O. 
Vandyck 
Whitney 


Churchill Co., New York 
Mfg. Co., Hartford, Ct 


Grinding and Polishing Ma 
chines 


Besly & Co., Chas. H., Chicage 
Ill. 
Blount Co., J. G., Everett, Mass 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 1 


Builders’ Iron Foundry, Provi 
dence, R. I. 
Coates Clipper Mfg. Co., Worces 


ter, ass. 
Diamond Mach. Co., Prov., R. | 
Fairbanks Co., New York. 


Goodell-Pratt Ce. Greenfield 
Mass. 

Greenfield Mach. Co., Greenfield 
Mass. 

Hill, Clarke & Co., Boston, Mass 


Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa 

Marshall & Huschart Mchry. Co 
Chicago. Ill 


Montgomery & Co., New York. 

Niles-Bement-Pond Co., New York 

Northampton Emery Wheel Co 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madison 
Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Norton Grinding Co., Worcester 
Mass. 


Prentiss Tool & Supply Co., New 
fork. 

Ransom Mfg. Co., Oshkosh, Wis 

Rivett-Dock Co., Boston, Mass. 

Safety kKmery Wheel Co., Spring 
field, O. 


Smith Co., Chas. G., Pittsburg 
Pa. 

Standard Tool Co., Cleveland, O 

Vandyck Churchill Co., New York 

Vitrified Wheel Co., Westfield, 
Mass. 

Walker Co., O. S., Worcester 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Adams Co., Dubuque, Iowa. 
suilders’ Iron Foundry, Prov) 


dence, R. I. ; 
Carborundum Co., Niagara Falls 
N. Y 


Diamond Mach. Co., Prov., R. 1 
Hampden Cor. Wheel Co., Bright 


wood, Mass. 

Houghton & Co., E. F., Philade) 
phia, Pa. 

Niles-Bement-Pond Co., New York 


Northampton Emery Wheel Co 
Leeds, Mass. 

Norton Emery 
ter, Mass. 

Safety Emery Wheel Co., 
field, O. 

Scranton Whetstone & 


Wheel Co., Worces 
Spring 


Abrasive 


Wheel Co., Scranton, Pa. 
Vitrified Wheel Co., Westfield 
ass 
Whitney Mfg. Co., Hartford, Ct 


Grindstones and Frames 


Athol Machine Co., Athol, Mass 
Cleveland Stone Co.. Cleveland, O 
Lombard & Co., Boston, Mass. 


Niles-Bement-Pond Co., New Yor 


Gun Barrel Machinery 


Diamond Mach. Co.. Prov., 


R. | 
Hartford 


Pratt & Whitney Co., 
Conn 
Hack Saw Blades and 


Frames 


Diamond Saw 


& Stamping Wks 
Buffalo, N. Y. 


Goodell-Pratt Co., Greenfield 
Mass 

Hammacher, Schlemmer & Cr 
New York 

Millers Falls Co., New York. 

Montgomery & Co., New York 

Patterson, Gottfried & lunte!: 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass 

West Haven Mfg. Co., New Haven 


Conn 
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Test of Rough Gray-Iron Spur Gears. 


BY W M. 


the 
e given in this report, 


It was the aim in the experiments, 


results of which ar 
to determine the efficiency of rough gray- 

The tested 
conditions of speed and 


iron spur gears gears were 


under different 
load with the purpose of determining the 
different 


The gears 


effect of these conditions 


the efficiency 


upon 


were also tested 


with and without lubricant on the teeth 
in order to determine the advantage, if 
any, of lubrication under the conditions 


to which the surfaces of gear 


subjected. 


The testing machine is shown in Fig. 1, 
and consists of the following parts: frame 
M, journals F, shafts L and N, yoke 


wheel A, brake wheel B, and 
The frame M 
timbers 5x5 inches, m¢ 
at the 


bolted to the 


H K H, belt 
gears C and PD is of pine 
irtised into the posts 
are firmly 
the 
means 


The journals / 
blocks / 


latter are clamped to the fraine by 


corners 


and 


wor den 


of the yokes HK H. Each of these yokes 
consists of two gray-iron straps Hand H 
connected at each end by means of bolts 
one of which is shown at / By loosen 
ing the nuts on these bolts the blocks E& 


carrying the bearings can be moved on 
as to permit of any des 
justment of the distance between 


of the 


machine to gears of 


frame so 
centers 
the 


The 


shafts so as to accommodate 


different sizes 






um / A 





WILSON 

windings assumed a constant temperature 
for 
had been 


Usually about hour allowed 


an 
After the 


Was 


this operation. moto1 


thoroughly warmed, a run was made to 
determine the combined efficiency of the 
motor, belt, and shaft / This was done 
n the following manner Electric read 


ings, volts and amperes were taken every 
lf minute 


and the el 


for a period of two minutes 
furnished the mo 


ectric energy 


determined from the average of these 


tor 


five readings. During the same two min 
utes the total 
the shaft J 
was kept constant 


noted With the 


known, th 


number of revolutions of 
was noted and the brake load 
and this load 


length of the brake arm 


constant 


amount of power absorbed by 
ie brake can be 


the 


rnished the 


1 
tl 


absorbe d by 


er tu 


determined Che powel! 


brake divided by the pow 


he combined 


shaft / 


motor 


gives 


efficiency of the motor, belt, and 


\ water rheostat was connected in series 


g the re 


a 


with motor iging 

sistance of this rheostat the speed of the 
motor could be changed at will \ series 
of runs w made and the motor cal 


brated thru a considerable range of speeds 
With the motor used the 
stant for a 


current was cor 


given torque and the voltage 


varied with the speed so that a calibration 


curve could be drawn for a given torque 
ipon the motor in which the ordinates 








AY 
M Hy 














gears were fastened to the shafts by means 
of l-evs 

\n electric motor was used to drive the 
gears and was also used as a transmission 


dynamometer 
The 


as follows The 


manner ¢ f conducting the tests was 


brake wheel B was put 


on at L and an ordinary prony brake was 
fitted to it. The shaft / 
so that the gear )) did not engage the gear 
C. The the motor 
was decided upon beforehand and the mo 
tor run at that load the 


was moved back 
load to be 


carried by 


until armature 





TESTING MACHINE. 


represent efhiciens s d the SC] is re] 
esel voitage Suc i curve \\ in 
Fig. 2, w h is the calibration curve for 
the mot when it was drawing 12.3 am- 
peres I ¢ ent \s the efhciency of a 
elt varies with the humidity of the at- 


mosphere, it librate 


the motor tests were being 
carried on 


The 


ured and from 


length of the brake arm was meas 


it the horse-power constant 


determined and found to be 


so that the f 


was ooo8 19, 


rmula for brake horse-power 


4 


R. P. M 
weight of the arm 


brake 


: es. &. 


load in pounds 


OO0OS 19 
Phe 
and pedestal has to be sul 
total 
lo 


these the following 


tracted from the 


scale reading to get the brake load 
combined weight of 
met The 


d and water poured on 


determine the 


hod was used 
brake was loosens 
the friction of 
the 
belt crossed and 


the brake wheel to reduce 


the brake as much possible First 


run with the 


motor was 





60} 
| 
| 
| 
d_! 
l lo Uy 
Fit ( ) 
the scale reading taken; then the motor 
was run é ht, so that the 
brake-wheel ran in the pposite direction 
ind the cale re \ again noted 
The difference between the two scale read 
ngs equals tw é e reading corre 
sponding to the friction of the brake 
wheel Half of thi lifference added to 
the lesser or subtracted from the greater 
reading gives the weight of the pedestal 


and arm 


After calibrating the brake 


motor 


wheel was removed from 1 and put on N 


and the gear /) moved so as to mesh with 
( After these changes had been made, 
readings were taken in the same manner 


when c: The effi 


t belt, two shafts, and 
rake hor ¢ p wer div 
e-power! Chis 


e < yuned eth ien 
( d one aft give 
( y T 
the test re given in the 
nd curve which are in 
ete and need no explana 


the motor in the manner 
power between the 
ral e are elim 
he meshing 


f the teeth ind the los due to journal 


friction for the shaft of the driven gear 
This, 1 eems to the writer, gives the 
real efficiency of trat ion, as the im 
portant question in the transmission of 


power taken from 
ished the other. This 


efficiency in the tables 


the ratio of the 


one shaft to that fur 


power i 
is the ratio given as 
and curves 

This report covers tests of two pairs of 
f two No 
teeth of 1! 
The other pair consists of one No 
12,016 gear having 16 teeth of 114 


gears. One pair consist 12,020 


gears having 20 inch circular 


pitch 
inch cir 
cular pitch, and one No. 12,050 gear hav 
ing 50 teeth of 1'%-inch circular pitch 
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The details of the design of the first After the tests had been completed an pounds, and in the case of the tests re- 
named pair of gears are not known to me, effort was made to eliminate the loss due ported in the two left-hand columns of 
but, judging from the appearances of the to friction in the journals of the shaft of Table 1, the downward tangential force 
teeth, they had been laid out according to the driven gear. Several quantities had at the gear teeth was 194 pounds and the 























some empirical method such as is in gen to be taken into account in this elimina horizontal force 50 pounds. The total 
ral use in commercial manufacture of tion which could not be determined accu- pressure on the journal, aside from that 
gray-irort gears, and were intended to ap- rately, so that the results offer only an due to the brake wheel, was the resultant 
roximate involute The second pair of 100 ] 
gears was designed by me for a specia eee 
ervice where the distance between center laa ike, 
to be varied to meet the different con t 
under which the machine whicl ed 
ey were driving had to run Che tooth 
+] ] 1 100} 
Ines are invoiute curves Naving ai iN) | | 
gle of obliquity of 22% degrees when 
ince between the centers of the gear er 
normal The patterns were laid out 90 : te 
from curves developed by kinemati at 
For full description of gears s« \ MEI 104 
N Macuinist, Vol. 26. page 1712.) . Cc 
he normal distance between centers was = pn ns 
have been 15.80 inches, the least dis S | P sti 7 
; gq UU] 
nee 15.50 inches, and the greatest dis P= 355 Lbs. 
ince 16 ‘inches, but due to the fact that 100 
he shrinkage was less than was expected 
hese dimensions are each .20 inch greatet : 
han what the design called for When | ; S 
the gears are at the greatest distance be 90 | >) : 8 6— > 7 
ween centers the angle of obliquity is 2414 P_tit Lb P=3 
legrees, and when at the least distance: on 
his angle is 19'4 degrees i _ Plate I | 
In Fig. 3 curves 4, B and C give the r | lS F P c 
ults of tests of gears Nos. 12,020 and gu | OPT Lis — =a os P=3i1_Lb | 
, , DO 100 150 uu zo a 150 200 2 
2,020 running together without lubrica RPM of Driver : R.P.M of Driv 
tion, and the average of all such te RO: LRP DERE So. Te a id 
gives an efficiency of 92.5 per cent. Curves Fests 4. B. C without lubricat ests F. G. H with lubrication 
D and £E give the results of tests of th rests D. E with lubricatios 
ame gears under the same general condi P tangential driving force at pitch line 
tions, except for the fact that in the case rr > RESULTS OF TESTS 
f these latter tests the gears were lubri 
ited The average of these tests gives timate and not an exa determination oft three forces given above, o1 approx! 
in efficiency of 94.2 per cent., indicating The fact that the brake whe vas ol mately 360 pounds The coefficient otf 
hat the use of a lubricant increased the hatt /. when the motor was calibrated friction for the shaft and journal was 
ficiency 1.7 per cent \ greater gain dees away with any correction which taken as .03, which is not much in error 
rom the use of a lubricant is obtained wmnught otherwise be necessary because of for the given surfaces and the given con 
GEARS LUBRICATED. GEARS NoT LUBRICATED. 
langential force at Tangential force at Tangential force at Tangential force at Tangential force at 
pitch circle, 194 Ibs. pitch circle, 330 lbs pitch circ!e, 585 Ibs. pitch circle, 444 !bs pitch circle, 148 lbs 
B. P. M Efficiency R. P. M Eticiency R. P.M Efficiency R. P.M Efficiency, R. P. M Ethiciency 
So g2.00 76 97-33 81 94.97 59 85 55 Ie5 gi. 4o 
S4 94 05 “So 96.66 92 g6. 1« 56 97.40 106 gt.50 
11g 93-55 123 97.75 113 95.258 62 $9.17 129 9!,So0 
T2 93 3! 115 95.99 I4 95 45 SS gI.18 129 93 5° 
162 93.600 150 96.27 132 96 25 102 91.03 105 gi 00 
149 92.57 155 96 57 140 95-29 126 go. 21 167 go.8o 
157 gt.56 Is2 95.5! 149 94.51 126 $9.29 233 93,30 
172 g1.05 ISI 95.05 177 94.57 159 gv 60 24! 93.59 
177 92.04 209 96.16 173 93.87 159 89.94 Av. 92.10 
215 gl.3 Ig2 95.50 Av. 95 20 202 SS 72 
215 gI.19 157 95.18 Av. 90.00 
Av. g!t.00 92 97.03 
Ay gd 30 
Efficiency of Gears efficiency of Gears Efficiency of Gears Ietheiency of Gears i‘ fticiency of Gears 
alone, 92 60%. alone, 98.00%. alone, 96 So alone, 91.50%. a'one, 94.80 
TABLE I. NO, 12020 DRIVING 12020—STANDARD INVOLUTES 
from the increase of the life of gears re its weight acting on the shaft N while the ditions of pressure and velocity of rub 
ulting from its use. In the case in which gears were tested bing. This gives a force due to friction 
10 lubricant was used, the gears wore In the case of gear No. 12,020 driving of .03 X 360 10.8 pounds, acting at the 


very rapidly, while in the case in which No. 12,020, the shaft of the driven gear surface of the shaft, which is equivalent 
the gears were lubricated there was not was of wrought iron, 3 15-16 inches in to a force of 4.35 pounds applied at the 
enough wear during the time of the tests diameter, and ran in a babbitt journal pitch circle Eliminating this loss and 


‘ ¢ 


to be noted The weight of the gear and shaft was 160 working from the data given in the two 
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left-hand columns of Table 1, the average Echoes From the Oil Country —A Get into the elevator and” I 
efficiency of the gears under the condi- Visit to the Baldwin Loco- 








about four seconds I was down below and 
tions of the test is 92.6 per cent. In this motive Works. the elevator was gone and unless someone 
way the efficiency of the gears was calcu I never owned a locomotive. I never headed me off I was free to go where 
lated for each of the different conditions ran a locomotive. I never worked in a_ chose. If it nyo! isiness there t 
under which the gears were tested, and locomotive shop. I don’t even own stock id off fol I missed him, for evidently 
the results are given in the tables na railroad. Why should I bother people the men all knew how the | es read and 
Gears 12,016 and 12,050 ran togethe: vho do make locomotives and make them {1 not tempt me by speaking to me 
nuch more quietly than gears No. 12,02 
ut the former pair of gears had not beet Well, now, I have seen locomotives, an ny oe 
, . ; : What did ] W he 
used as much before the test was made a irely | have read many, many times about 
, i a , ; : F . ‘ t far I 1 1p—perhap 
had the latter, and the surfaces were n iow they are made “two complet com ge* 
’ ‘ ct W I ‘ y 
juite as smoot This accou day. 1 t MI ’ 
difference in the efficienci f th \ e that tl is, et laily paper agp eats 
e ’ t I t nm 
pairs of gears. tells 
7 e . ‘ P ° P 13 . 9 ° erested 1 \ gy ft T 
The results of the tests indicate that It the Baldwin | iotive Works don't lid 
_ + , , , se not ) ¢ 
1. The efficiency of rough gray-iron int to othered wit tors they 
° ’ ’ ’ +1 ' : 9 artic l y I { 
spur gears is independent of the speed ot uld be less conspicuous. I try to think 
nM P . ‘ P , . — nt ( oC {t | exp 
the gears within the rang ered in thi f something of interest to visit in Phil 
report. lelphia and that seems to be the only defi lf | 
2. There is no indication from the lin e place in my mind and \ go there s 
, 
. ‘ ° . e 4 ° l t | t 
ted number of tests that the amount ot never saw any account of how they treat 
: - ; — P - . + 7 : t it W ‘ ( m itten 
power transmitted affects the efficiency to sight-seeing visitors and |] n at least 
‘ \ ck t of é ) 
iny great extent ’ earn how now 
st : aos ek: ae me : , did be f eard a mat 
3. The use of a heavy grease on the teetn [ did feel a little like an intruder as | 
\ the t 7 ( e wa eve 
. In | iO not ( ecollectio 
GEARS LUBRICATED. ’ , 
of having heard \ in any othe 
part of ew | that w mugh differ 


22% degree involutes. 2414 degree involutes. 1914 degree involutes. 


wt fs hat would be natural to t! 
16” between centers. 16 2” between centers. 15.7” between centers ent trom what \ iral { 
Tangential force at pitch Tangential force at pitch Tangentia! force at pitch place to leave a lasting impression 

line, 361 Ibs. line, 355 Ibs line, 353 !bs. I did get a few impr ns, and one 
he first w { ( t bD ) 

R. P.M Efficiency R. P.M Efficiency R. P.M Efficiency ; ; 

. ‘orn eT pD I diamete 
SS 92.40 116 gI 00 Ito 90 00 hy 2 ’ Hee 
123 90.00 68 96 go 69 94 40 eemed to be ¢ , penerany ust 
140 89.90 go 91.50 127 86 So means of brushing up ps and keeping 

156 gI. 390 140 &9 90 147 58 go the nachi ‘ | yuundle w 
172 gI.30 163 99.10 162 55.°0 nd a nd S ‘ ind as it 
188 92. 30 177 90.00 196 $8 Go P - —e 
216 g2 30 197 g0.90 218 89 20 “es ew tC was only Cessary <0 tal 
229 92.40 25 gO 00 ff a binding and s ntinue until all was 


Av. 91.50 214 go. 30 Av. 89.60 used up but a stul \ new one seemed 

Av. gI 20 hor Ins thy rn oend 

Efficiency of Gears Efficiency of Gears Efficiency of Gears 
alone, 92.30 alone, 92 107%. alone, 90.50 


TABLE 2. NO. 12016 DRIVING 120 ’ rl next thing that imp1 in wa 








didi yer 
ncreases the efhiciency slight \ iverage walked ip the teps nad nto the busy I ming t nd f t tit before 
from tests, ent. ) Ice V he \ yone seeme to ive just t n t | 1 , 
4. Under vy conditions g tle t m nd at that pat a , 
nedium size running at from 60 to 230 ir time, t] t was a nice, polite thine else didn’t mal foreet it | 
revolutions per minute have 111 ficiency ung man who responded t the card and not going t oe a — oe 
f from 90 to 95 per cent lessage I sent 1 it if it had be und t 
| ler l t to go t [ ] e sé 
It is announced that the locomotive test nd see the works ?’ t n Mond nd ’ 
ng plant of the Pennsylvania Railroa Yes, I did 1 now it vou would per evervthing ) fy Saturd 
vhich was such a magnificent engineering nit it, but would like ry much to s that waste 
xhibit at St. Louis and which was de ow you do thing I 1 e heard lot about vy much bet 
cribed and illustrated in our pages (16601 We do not have any regular system of ter it to throw ‘ tools than t 
ind following, Vol. 27), is to be perma tting visitors thru, but if you are enough ise them, but evident; ! é 
nently installed at Altoona, Pa., under thx quainted with shop methods to feel able have failed to do their duty in this plac 
lirection of Special Agent F. D. Cassa to get around alone we might ‘6 If the work crowded f instead 
ive The plant will become a permanent If vou are willing to let me in, I am of throwing awav the old n hine thev go 
feature of the company’s equipment and villing to take r f myself. Only let most modert ne and t heside it ] 
will be operated in connection with th ne in.” have uspicion tl , 
hemical and physical laboratory t be Soon I was in posses ! i pass, by hurried the new 1 one 
stablished in the near future. The results iccepting wl I rreed t to talk to 1 gh to be 1 ( | y tl thi 
ind records obtained will be of ue not the workmen and not to call the ympany mav b mnsidered almost 
nly to the Pennsylvania system, but t to account for soiled clothing or personal f my friends, but if ( ut 
he entire engineering world r] I ne lt I y 1 be good e Bald 
ishment of the p t lustrate id « il fora é ) mn, nor be They houldn’t let t ine lool 
forces the modern way of knowing what | much of a shortstop in case crane that way if it isn’t 
est to do before t is done, rather thar lr ipped if load inyl Vv, even without () ther \ g i vay they have 
mstantly correcting costly mistakes the pass Not having map of the rio rooms. 
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nor a guide, I did not travel systematically 
from one department to another, but I am 
‘onvinced that each department was fig- 
ured out by and for itself. Some of the 


stories are high and some are not. It is 
much as if each department was made and 
just set down where there was room. 


Sometimes it was on top of another one, 
sometimes beside it and sometimes across 
the end of it. The floor not 
match, and I am sure I would not envy a 
man the job of running all those various 
line shafts from a central station if he had 
to use belt drives all thru. 

I believe they make some money, be 


levels do 


cause I saw they evidently had been put- 
ting on a piece to the building here and 
there, but still keeping the old that they 
had 

OLD MACHINES 


conndent that some of the ma 


were built before I was born, 


I feel 
chines I saw 
and my friends all know that was quite a 
while ago, and I am glad to see that being 
machines there is still profitable 


= es = 


honest 















ap 


D 
= 


FIG, 3! 





FIG. 30 


THE RIGHT AND 


them to do; not perhaps 


the same work the newer ones are doing, 


work found for 
but still necessary work, and it sets at rest 
the 
man is old he will be 


fear so often expressed that after a 


crowded out. Evi- 
dently, he will not be if he is willing and 
honest 

In corroboration of this [ will say that 
since that I have come across a machinist 
and a patternmaker who have been forty 
nine years in one shop and are still there. 
The shop has changed hands a number of 
times, but 
appear happy. 

Electric motors seem to fit in very natu- 


they have stayed with it and 


rally to shops made as these are, and I 
have no doubt everything is much more 
systematically arranged than a stranger in 
for the first time might think. I am sure 
that I saw a fine lot of workmen among 
other things and often nearly forgot the 
wording of the pass. Had I talked to them 


I might have seen more clearly. 


W. Osporne. 
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Things That are Usually Wrong— VI. 


BY JOHN E. SWEET. 

If one were to try and find the worst 
place to part the rim of a split pulley, so 
far as resisting centrifugal force is con- 
cerned, he would find it just where they 
are usually parted—half way between the 
arms. There is in this case not only the 
additional weight of lugs and bolts, adding 
to the centrifugal force, but the grip of 
the bolts which, when made as usual, Fig. 
30, tend to throw out the rim at this point. 
If parted as in Figs. 31 and 32 and the 
joint is made as strong as the rim in other 
parts, the split pulley will, except for the 
weight of lugs and bolts, stand the same 
There is a third 
strain seldom the pull of a 
heavy belt which tends to bend in tht rim 
between the arms on those sections where 


Fig 


speed as a solid one. 


considered 


the belt laps the pulley as at ABC, 
33—an action throw 
that part of the rim where there is no belt 
as at D, so that in addition to the 


which tends to out 


weight 
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FIG. 35 


WKOUNG WAY 


f the lugs and bolts and the strain of the 
bolts, there is this third strain, which may 
the With the 


joint thru the center of the arm weakness, 


be the greatest of three 
so far as the parting is concerned, is pretty 
well avoided. 

In some cases there was at the start a 
reason that justified making things in a 
certain way, which, later, did not obtain, 
and yet the old way was continued, many 
times because the old patterns continued 
in use, but more the 
habit of doing things as they had been 


often because of 


A fair example of this is 
Why the joints in the 


done before. 
shown in Fig. 33 
early split pulley hubs were made in this 
way may have been because that was the 
way parted boxes were made to bolt to 
wood framing, Fig. 34, or it may have 
been that the bolts were the costly part of 
the job, and the thin flanges called for 
short bolts, or it may have been a cheap 
way to make the pattern. Anyway this 
form of securing the two parts of boxes 
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and pulleys died hard, with good examples, 
as shown in Fig. 35, in sight. The wrong 
sort stayed by the New England mechanics 
long after the right was common in Phila- 
delphia. And it the same with the 
tailstock of the lathe. It seems as if the 
most of the New England builders neve: 
would have given up the original tailstock, 
which had everything possible wrong 
about it, if it had not been for the foreign 


was 


demand, forcing them to change to the 
better way. 

There are at least three wrong ways and 
one right one to arrange tight and loose 
countershaft pulleys: Fig. 36 is right, Fig 
37 is bad and very common, Fig. 38 worse 
and Fig. 39 worse yet, if possible. To 
little wearing surface in one, the next 
sure to wear the hole bell muzzle and the 
shaft the 
chamber of the last and absorbs the next 


bear 


tapering and oil gums up in 
charge of oil so that none gets to the 
ings. A chambered pulley or gear of any 
sort is worse than a good continuous fit 
There is never too much bearing surface 
for any wheel that needs to be put on to 


Stay 


The Business Engineer. 


Not long ago a popular magazine called 


attention to the “business engineer.” That 
is, it implied that the man who is to con 
duct a business requires as rigid a tech 


training and stands on as high an 


the 


nical 


intellectual plane as man who con 
structs a bridge 

By a curious and most significant co 
the 


just about the same time, announced that 


incidence University of Brussels, 


it would bestow the title of ‘business engi 
neer” upon the graduates of its newly- 
established department of commercial 
studies. 
Meanwhile, 
raised its head almost simultaneously in 
the 


the world. 


commercial education has 


three great commercial countries of 


Germany has thre« “com 
at Frankfort, Leip 
fourth is about to 

land, the 


Engla 
sities of London and Manchester have add 


new 


mercial universities,” 


sic and Cologne—a 


open in Berlin. In univer 


ed commercial courses to their curricula, 


and the University of Birmingham has 
established a “faculty of commerce.” 
It has, however, been left to Professor 


Waxmeiler, of the University of Brussels, 
to take up the matter of commercial educa 
tion in the most practical form, and he has 
gathered together from the most progres 
sive countries a perfect museum of office 
and shop appliances so as to be able, not 

their 
practical knowledge of the 


only to give students theoretical 
training, but 
appliances to be used. Costing systems, 
for example, are illustrated by the actual 
process employed in some of the larger 
American houses secured by M. George de 
Leeney on a recent visit to the States. The 
student is not only told how the work is 
done but is taught how to do it. Large 
charts showing costing systems hang on 


the walls, and from these examples the 
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student is taught the use of the card sys- 
tems. Time clocks and lapsed time clocks 
are there which the students are taught to 
use. Filing systems are there, card index 
systems, loose leaf ledgers and binders, 
and all the modern office appliances. Fish- 
er Billing Machines are demonstrated and 
students taught the application of the ma 
chine to order and invoice work. Forms 
used by firms are exhibited to illustrate 
the method of planning compound or Fish- 
erized forms, whereby the entry of the 
order is combined with the making of the 
invoice and Sales Book entry. The us« 
of the adding and calculating machine is 
also taught, and, indeed, every appliance 
the student is likely to have to use in mod 
ern offices. 

It is Professor Waxmeiler’s conviction 
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AUTOMATIC GUIDE FOR ELEVATOR ROPE 


that, during the twentieth century, the 
process of distributing manufactured goods 
thru the markets of the world will become 
so complicated a profession, demanding so 
intimate an acquaintance with labor and 
time saving devices, with methods of trans- 
portation, and with the habits and customs 
of the people of the various countries 
that, in the first place, rigid preliminary 
training will be required, and that, in the 
second place, the business man will be set 
off in a professional technical class by him 
self, just as much as the civil engineer, the 
architect, the chemist, or the physician.— 
Method. 





Pennsylvania makes more than half the 
iron produced in the United States and 
mines less than 2 per cent. of the iron ore. 
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Automatic Guide for Elevator Rope. 
BY L. E. VATOR. 

Anyone who has been entrusted with 
the care of an elevator machine of the 
drum type is more or less familiar with 
the fact that some of these harmless-look 
ing machines—after years of good behavior 
—may refuse service at times. Almost all 
of these machines are provided with a 
safety device—more or less efficient—for 
immediate stopping in case the hoisting 
rope gets slack from any cause 

One kind of these “slack cable stops,” 
as they are called, consists of a fender or 
apron, hanging below the drum in close 
proximity to the rope. It is hinged about 
an axis parallel to the drum shaft and de- 
pends for its operation on the weight of 
the uncoiled rope or the jamming effect 
thereof as it tries to uncoil in the confined 
space. At any rate, before this device can 
act upon the belt shifter or the reversing 
switch, as the case may be, the rope must 
get out of the grooves, and right there 
the trouble usually begins 

If all the gears are cased in and no set 
screws and other protuberances inconsist 
ent with good design are in the way, it 
may not be so bad, but where this is not 


a. 


™ Guard 


_ 









the case the rope may get tangled up and 
cause serious damage. I have good rea- 
son to remember one instance where the 
machine looked like a fly in a cobweb 
The so-called safety device did not work 
right at the critical moment and almost 
all of the rope (about 50 feet) ran off the 
drum, finally got into the gears and off 
went the belt with a shriek. This saved 
the machine from total destruction. I had 
to take the rope off piecemeal—i. ¢., chop 
it into short pieces, as it was impossible 

After clearing up 
and turning the machine over, I found that 
the drum was cracked and had to be re 


to unravel the mess 


newed. It was thought to be more econ 
omical to make a decent job of it rather 
than to patch it up, so the Old Man for 
once allowed himself to be persuaded to set 
aside his “dollars and cents” argument in 
preference to taking any more chances on 
another smash-up 

We changed a suitable drum pattern by 
lagging it up, so as to permit the cutting 
of a groove 13-16 inch deep, the rope being 
¥%, inch in diameter. Thus the rope was 
entirely below the surface of the drum 
To keep it from jumping out, some guards 
were put across the face of it, with about 
¥g inch clearance. To make absolutely 
sure of the rope finding the proper groove, 
where it winds on to the drum, we put in 
a fair-leader, which has given entire satis- 
faction. It is automatic in its action, and 
if properly made will cause no wear on the 
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rope, as the latter does not touch it nor 


mally 

Referring to the figure, R is a 1'%4-inch 
rod on which the fair-leader slides back 
and forth as the rope winds and unwinds 
It has a slight clearance at points P. The 
chipping strip is wide enough to overlap 
several grooves, so that there no danger 
of hooking on to the drum at these places 
The hole thru which the rope runs regis 
ters with a groove and the lug L with the 
one next to it sy this 
is taken along about the same way as the 


lug the fair-leader 


tion of this 


Y 
pt 


nut on a screw The ad 
scheme necessitated the discarding of the 
apron type of slack cable stop and in its 
place we put the equally simple, but more 
certain traveling sheave. This device is 
much more sensitive and reliable and is 
used almost entirely nowadays 

It consists usually of a light idler sheave 
about 4 inches in diameter. It is pressed 
igainst the taut h:..sting rope by a weight 
ed lever and is tree to turn on a small 
shaft and travel sideways as well. This 
shaft is capable of rocking at right angles 
to its axis and is supported by two rocker 
arms. If the rope deflects ever so little, 
the sheave keeps right up to it. It trans 
mits its rocking motion to a clutch, which 
engages with the automatic stop for the 
top and bottom landing and this in turn 
immediately shifts the belt or reverses the 
switch on a motor-driven machine 

In conclusion, I would mention that the 
accident previously referred to was caused 
by the racing of the main engine. This 
luckily lasted but a few moments, but hap 
pened just while the elevator was descend- 
ing. The undue acceleration tripped the 
safety catch on the eievator car and the 
latter promptly stuck fast between two 
floors. The winding machine for some 
reason did not respond so quickly, but 
kept on going until the belt was thrown off 


A Matrimonial Scheme. 

A common source of friction, especially 
n large establishments, is to be found in 
the occasional subscriptions taken up in 
order to give presents to persons entering 
ratrimony or leaving for other fields of 
labor. The head of a large manufacturing 
firm in Toronto was recent!y induced to 
inspect a list which had been gotten up 
among his employees and he found that 
some of them had given more than he 
thought they could afford. He then de 
termined to change the system and had a 
box made into which when any subscrip 
tions were taken up among the employees 
they could drop their contributions with 
out anyone knowing the amounts given 
He says that the aggregate of the con 
tributions decreased, but he is confident 
that his employees now give, when occa 
sion demands it, just what they can afford 
to give. The scheme is a simple one and 
could no doubt be adopted to advantage 
by many other firms, and the old system, 
which is practically a system of blackmail 
in many cases, could be obviated.—Hard- 
ware and Metal. 
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The Development and Use of High-Speed Tool Steel—III.* 
Appendix. 


Rough Turning Mild Steel Bars with 
high-speed steel on No. 5 hexagon turret 
lathe. Bars, 4% inches diameter; turning, 
314%% feet per minute; depth of cut, 

feed, The 
result of a test. In actual‘practise higher 
cutting speeds and finer feeds are used, as 


BY J. M. GLEDHILL, above is the 


17-32 inch; reduction 7 
pounds. Ninety sleeves produced per day 
of 10 hours with milling cutter made of 
"-: Ws Sectioned area indicates 
removed. Total of 
removed in 10 hours, 675 pounds. 


inch; 14 inch. 


The following results with “A. W.” high- in weight, 
speed steel, the analysis of which has been 
given, will be of interest: 

ARMSTRONG, WHITWORTH & CO. 
Armor-plate bolts in Fig. 10. 


Cutting speed, 160 feet per minute; mean 


the bar is not supported and will not stand 
when projecting 
very far The 
lubricated with a liberal supply of lard oil 


BY SIR W. G. steel. these very heavy cuts 


shown metal weight metal from the chuck. tool was 











ROUGH AND FINISHED 


depth of cut, 34 inch; traverse, 1-32 inch; 
Forty 
W..” 


In 


weight, 62 pounds. 
“A 


Sectioned area 


reduction 
bolts 


turned in one day with 


high speed tool steel 


dicates the metal removed Total weight 


of metal removed in 10 hours, 2,480 


pounds 
Sleeve IO! 

big 

ute; 


armor-plate bolts shown 
11. Cutting speed, 160 feet per min 
tra- 
30 
pounds. Sixty sleeves produced per day 
of in 12-inch high-speed lathe 
using “A. W.” steel. Sectioned area indi- 
cates the metal removed from each blank. 
Total of 10 
hours, 2,160 pound 

[The lathe 
done together 
rough and _ finished 
Fig. 6.—Ed.] 

Sleeves for armor-plate bolts shown in 
Fig. 12. Cutting speed, 150 feet per min- 
ute; maximum depth of cut, 34 inch; re- 
weight, & Ninety 
sleeves produced per day of 10 hours with 
“A, We Sec- 


tioned removed 


maximum depth cut, 1% inches; 


verse, I-32 inch; reduction in weight, 


10 hours 


weight metal removed in 
work was 
work both 

shown 


which this 
day’s 
has been 


on 


with a 


in 


duction in 37 pounds. 


high-speed milling cutter. 


area indicates the metal 
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from each blank. Total weight of metal 
10 hours, 754 pounds. 

nuts for bolts 
13. Speed of cutter, 150 


maximum depth of cut, 


removed in 
Hexagon 
shown in Fig 


feet per minute; 


armor-plate 


*A paper read at the New York f the 


British Iron and Steel Institute, 


meeting 


1% 


FORMS 


FORMS 


> 
| 


OF SLEEVES FOR ARMOR PLATE BOLTS 


this 
day's 


milling machine which 


| The 


| 
WOTK 


on 


was done together with 
both rough and 
Fig. 7.—Ed.] 


results of 


one 


work finished has been 
shown in 


Lhe 


vorkshop practise 


latest 
sup 


the 


been kindly 


remaining 
have 
s in Great 
of the 


speeds since 


Vvariou 
and 


ancement 


s engineering firm 


will give some idea 


in cutting 


oduction of the steel 





Rough Turning Capstan Lathe Spindles 
with high-speed steel on 12-inch lathe. Cut 
ting speed, 58 feet per minute; depth of 
cut, 3% inch; feed, 16 cuts per inch 

The above spindles are made of steel 
The tool 
ot 


containing 0.5 per cent. carbon. 


lubricated with a liberal 
The limit of the work in this case 
was the lathe and the tool. At an 
other test the same work was done at 63 


feed 


was supply 
suds. 
not 
feet per minute. Cut, 34 inch deep; 
32 cuts per inch. 

Boring Lathe Spindles out of the solid 
bar with high-speed flat cutter. The mate 
rial from which these spindles are made 
Diameter 


3ored out of the 


contains cent. carbon 
of hol 
solid at 64 turns per minute 
ute. Feed, &85 cuts per inch, 45 inche: 
travel per hour. 
Pulley Turning 
Roughing out, 60 feet per minute 
3-32 feed, 3-32 


0.5 per 
es, 3 9-16 inches. 
60 feet per 
ml 
with high-speed steel 
tools. 
inch deep; inch 


cut, per 


> 





< 

| 
FINISHED 
[The next series of results by Alfred 
Herbert & Co. have already been published 
by us at page 789. The following results 
are from eight different firms as indicated 


FIG. I2. ROUGH AND 


by the rules.—Ed.] 
GENERAL SHOP 
‘Much of the’ work dealt with, especially 


the gray-iron work, is quite light and will 


WORK. 
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ARMOR PLATE BO 


and up t 
present it has not been possible to install 


not stand very heavy cuts, 


special machinery for heavy cutting with 
high-speed steel to any great extent. It 
will that the figures 
given represent a very good duty on the 
part of the cutting steel.” 


be seen, however, 


‘| 
FORMS 





> 
| 


OF ARMOR PLATE BOLTS 


SLEEVES FOR 


revolution; finishing cut, 100 feet per min- 
ute; cut, I-32 inch deep; feed, 36 cuts per 
inch. 

The pulleys in question are 
and will not stand a heavy cut. 


very thin, 


MILLING. 

Milling Medium Gray Iron with face 
milling cutter 4% inches diameter, with 
14 inserted teeth made of high-speed steel, 
Depth of 

inches 


cutting at 70.7 feet per minute. 
5-32 of 
feed, 8 inches per minute. 

Villing 


milling cutter 9 inches diameter, twelve 


cut, inch; width cut, 3 


Medium Gray Iron with face 


inserted teeth made of high-speed steel 
at 8o feet Depth of 


¢ inch; width of cut, 6 inches: feed 


cutting per minute 
cut 


8'4 inches per minute 


Villing Medium Gray Iron with face- 
milling inches 


cutter 12 diameter, witl 


sixteen inserted teeth made of high-speed 
Di 


S edd 


45 


inch ; 


teel, cutting feet per minute pth 
width, 11 inche | 


of cut, 5-32 
7.5 inches per minute 
Cylindrical Cutte) 
Cutter 
inches diameter, twenty-one teeth, running 
Depth of cut, 5-32 


Milling Mild Steel.— 


made from high-speed steel, 234 


at 72 feet per minute 
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¢ > 
t, 


inch; width’ of cut, 3 inches; feed, ; 
inches per minute. 


’ 
i 


Cylindrical Cutter Milling Mild Steel 
Cutter, 3 inches diameter; ten teeth run 
ning at 70 feet per minute. Depth of cut 
5-32 inch; width, 11 inches; 
per minute 

Cylindrical Cutte 
Cutter, 2% inches 


feed, 3 inches 
Milling Gray Iron 

diameter, 
Qa 
Of 
Depth of cut, 1-16 inch; 


teed, 26 


twenty 
pel 
width, 2 


teeth, running at feet 


inches per minute 


0093 per tooth With 
ter finishing was taken 


turn 
cut 
III feet; 
feed, 6'4 incl 


mncne 


155 


minute 


depth of 
inch; 


s per minute 














FORM 


Gear ( inches pitcl 
tter, 3% incl diameter, 
ron spur gear 


S 


pet 


from solid 
7; feet minute; feed 


I 


ninute 
At the time 


5,000 teeth, 2'4 inches 


the observati 


le ng, had 


Che cutter appeared to be 
dition as after cutting thx 
(13% hours, nearly). 
TURNING 
High-speed steel has so 


successful on roughing 0.34 pel 


( 


‘ btaine 
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Che operator grinds his tool two or threc 
times a day. 

2. A high-speed steel tool, 14-inch by 
on; depth of cut, 1% inches; 
per inch; cutting sg] 


ng speed, 
i plane d 


5 500 kale watt 


minut the 


Sp ed, 
1 inch; 
1 worked 


Machine 


before requiring 


MILLING 
“Son 


ree hours, 
that t 


phenomenal 


wh milling ( 


resul yndition 


utters 


feet per minut 














bon steel 
the 


Occasionally 


time 


S OWing to 





eter, 2% inches pitch; cutting speed, 57 


feet per minute; feed, 354 inches per min- 
ute; depth of cut, 0.862 inch. 

Cutter days before re 
quiring regrinding 

Ordinary Carbon Steel Cutter, same size 


lasted for three 


follows: Cutting speed, 27 


feed, 13g inches per min 


as above, as 
feet per minute; 
ute; depth of cut, 0.862 

Average life of 
ordinary carbon steel, is about 3% 
These 


street-car motor gears,0.50 per cent. carbon 


above cutter, made of 
hours 
cutters were used on cast-steel 


GEAR CUTTING AND DRILLING 


Cutting pinions, 0.34 per cent. carbon 
steel, for street-car motors. 

11. High-Speed Cutter, 7 inches diam 
eter, 2'4 inches pitch; 57 feet per minute; 
24% inches feed per minute; depth of cut, 
0.862 inch 
lasted, without 
grinding, was about 27 hours. 

Ordinary Carbon Steel Cutter, 7 inches 
diameter, 2% inches pitch; 30 feet cutting 
speed per minute; 1 5-16 inches feed per 
minute; depth of cut, 0.862 inch 
cutters 


Average time cutter 


\verage time lasted, without 


grinding, was about 7 hours 
DRILLING 
12. Tool, 34-inch drill; operation, drill 
ing gray hard, 4 
thick; revolutions, 360 per minute; feed, 


iron, medium inches 


60 revolutions per inch of feed 6 inches 
per minute. One hundred and thirty-seven 
holes were drilled before the drill required 


regrinding 
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depth of cut, 3@ inch, and 
In this case the 


Seventy-eight holes were drilled before the on hard steel; 
drill required regrinding. a feed of 8 to the inch. 

GENERAL SHOP WORK. tool was cutting seven hours before being 
reground 


Table 2 gives regular speeds and feeds, 
When turning piston rods with a 


and about the same amount of 2. 
grinding as with the Mushet steel at lower cutting speed of from 110 to 120 feet per 


ee ix’ 


involves 


Cutting 
Speed per 
Minute 


Depth 


Aye Mz iz 
of Cut faterial 


Operation Feed 


Feet 
4o Steel crank axles, roughing. 
Shaft for built-up cranks, roughing. 
Shafts for built-up cranks. 
Steel piston rods, roughing. Cross- 
head gudgeon pins, bolts for 
crank pins, &c.,C. I. piston heads. 


Inches 


Inches 
1 


50 to 
120 to 


Turning Paget 


jC. |. piston rings, boring, turn- 


Vertical boring < 
ing, and parting off. 


machine . . f ; \ 


Pins of steel cranks. 

Note.—Tools are subject to 
impact at each revolution of the 
wheel. Number of tools in 
head, 48. 


Inserted tools in ) 
large milling- } 
head...) 


\% Steel slabs for built-up cranks. 


2 
Pimioe . « 6 4 % Steel horn blocks, &c., also on 


TABLE 2. PARTICULARS OF WORK DONE BY HIGH-SPEED TOOL STEEI 


16 inch; feed, 16 to 
a heavier cut could 


speeds. In the case of crank-pin milling, minute; depth of cut, 3 


speed has been increased from 20 to 55 the inch. In this case 


feet per minute have been taken 
3. Turning cones cut from 6-inch bore 
solid drawn steel tubes with a cuttihg 


speed of 160 to 180 feet per minute. By 


GENERAL SHOP WORK. 


“The following are a few rough notes 














FIG. 17. CHIP FROM 


TING SPEED, 50 FEET PER MINUTE. DEPTH 


1-16" 


13. Tool, 1-inch drill; operation, drill 


ing gray iron, medium hard; revolutions, 
240 per minute; feed, 5 revolutions fer 1 


inch of feed 4% inches per minute 


FORGED STEEL OF 55-POINT CARBON. 


PLATE. CUTTING 


THE RIGHT IS 4” 


SPEED, I2 
WIDE. 


CHIPS FROM ARMOR 
BROAD CHIP AT 


CUT- FIG. 18. PLANER 
16”. FEED, FEET PER MINUTE. THE 


’ 2 
T, 3 


relating to the performance of high-speed using high-speed steel the output was rath 
steel” : er more than doubled 
1. When turning ends for large rolls 4. On ordinary gray iron a speed of 80 


with a cutting speed of 80 feet per minute feet per minute was attained with cuts te 
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hand, but no rope pulleys, cylinder covers, etc 


inch deep, 


class work in 


suit the of 


difficulty is found with cuts 4% is from 


ting speed on an average 


feet 


1g mech feed 


high-speed steel on 
l 


5. Since adopting 


castings have been 
of 17 


planing machines, stee 
cut at feet 
feet, as formerly 

6. High speed steel f 
has given every satisfaction 
nary light work 160 to 240 feet per 
with very satisfactory 


30 per minute instead 


@ cutters 


millin 
On all 


Tr 


] 


ord 


minute 
cut re 


have been 


sults. 
to testing 


‘Enclosed is a report relative 


f high-speed steel.” 


I 


than thes¢ 
cutting speer 


easily attainable.” 


per minute; the depth of cut 
The foll 
yf rapid cutting 


to inch pet 


from I- 


GENERAL SHOP WORK from the 


per 


Lhe 


regquis 


| “tl 7 he same time 


pe petter ut % 


may 


are po small ersé 
1s of 200 feet per minut the entire 


nce regrinding, 


H gh Sp ed 


50 Teet per 


Rough Turning with 


Hard gray-iron rolls, 


imeter by 


DIAC 


minut 


a speed ol 


Surtace 


In this instan 


ol 


examp 
drum, | 


was 


completed 
without 
excellent con 


rk 


over a 


W Two 


1¢ 


done 

















FROM STEEL PI 


THICKNESS 


DRILL CHIPS 


rE. 


FIG. TWIST 


FEET 


1g. 
75 PER MINI NOTE OF 


ATE cl 
THE 


FIG. 20 rWIST DRILLS OF HIGH 


DRILLS, OF 
HOLES THRI 
IRON, THE 


I'TING SPEED 15-16” DIAMETER, DRILLED 
P FIV! 


REING 2! 


CHIPS GIRDERS M ADE 1 OF 


TOTAL THICKNESS 


SPEED 


WIT 
PI 


STEI 
Hol 


ATES 


FEED 


OF THESE 
7,024 


ANGLE 


I ONI 
I GRINDING, 
AND ONE 


3.66" PER MINUTE 














21 MILLING CUTTERS OF 


FIG, 


inches 


»? 


crankshaft, 2 


Test 
diameter, was as follows ( 
inch 


on forged 


‘utting speed, 


feed: j inch 


tool with 


63 feet per minute, 4% 
deep at this speed and feed, the 
out being reground cut for 4% hours; at 
the end of this time the tool was not pun 
ished 

Turning flywheel, 16 feet diameter; cut 
ting feet incl 
feed: depth of cut, 4 inch 
such 


speed, 50 per minute; 1% 


or gray iron, as flywheels and 


HIGH 


SPEED STEEL. 
inch deep 


by 


gs inch feed, 5-16 


20 inches diameter 
vol will turn three 
1g 


grind 
( 
teed varying 


Vild 


neh deep 


according to c 


Sf 4 Teet, 


Planing Gray with high 


— with submiutte 


minute 


uly usage 


4 inches 


peer 


liameter as 
hout regrind 
of so 


I 04 
the 


Spx ed 
osing 


during 


work 
are here 
results of 


Much 


kes of 


ills 


being 


dr 


ind 


Lilie 


resuits 
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higher average results could be obtained DRILLING. 
belt the lathes and “A 
drilling machines not rather limited.” diameter, 


were thie powers of high-speed twist drill, 15-16 inch 


used for drilling steel girders 


Roughing mild steel bars of consisting of five 3g-inch plates and one 
shafts 
minute; in 


depth 


Turning 


33% inches diameter for worm 44-inch angle iron 2'4 inches thickness 


Maximum speed, 150 feet middle of girders and 1 inch ends 


per 
drilled 7,924 holes before sharpening, and 
drill 6,504 


drilled before sharpening, the 


minimum speed, 70 feet per minute ; 


f cut, 3-16 inch; feed, 5 inches travel per in the case of another similar 


minute; tool works to & hours without holes were 


/ 


vrinding drills revolutions per minut¢ 


running 





Tron 
depth of cut, 


Facing Gra) Speed, 75 feet per with a feed of 75 cuts per inch, equal to a 


minute inch; feed, 1-16 feed of 3.6 inches per minute. Fort 


when using ordinary twist drills of 3 


Turning Hard Gray-Iron Ram.—Speed, inch and inch diameter the 
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as are used on general traversing lathe 
the 
found to answer best being as shown 
sketch 


work, would not stand at all, forn 


above These tools wedge 


the 


are 
agains barrel of the rolls, as show: 
in Fig. 14 

Hitherto 


thi circumferential 


spt ed generally adopted has been about ¢ 
and the reduction of the 
With this tool, if the 


cutting speed were increased, or a heavier 


fect per minute, 


+ . ott 
meta very sma! 


cut put on, the edge of the tool would 
using high-speed steel 


found practicable: 


promptly fail. By 


it was 











FIG. 23. PLANING BASE PLATES 


MINUTE. 


CUTTING SPEED, 40 FEET PER 
DEPTH OF Cl 


FIG. 24. PLANING 


T, 4”. FEED, % 

















FIG. 25. FORTY-FIVE MINUTES’ WORK. CUTTING SPEED, 150 FEE 
< ; . FIG. 20 rURNING 
PER MINUTE. DEPTH OF CUT, 3-16". FEED, I-16 
45 feet per minute; depth of the cut, 3-16 ranged from 96 to 115 revolutions pet 
inch; feed, 1-16 inch. nunute, and feeding about 54 inch to 1 


Planing.—Speed, 34 feet per minute inch per minute These figures speak fot 
d pth of cut, , to inch: f¢ ed, [-32 themselves, the life ot the ordinary drills 
inch; tool works 6 hours without grinding formerly used being well known to most 

Drilling wth High-Speed Twist Prills engineering firms.” 


inch drill, drilling gray iron and mild RNING CHILLED ROLLS 


eel; speed, 200 revolutions per minute \s 1s generally known, the surfaces ot 
feed, 15g inches per minute lulled gray-iron rolls are so extremely 
Ordinary Twist Drills will not stand at hard that, in turning them, only tl ‘ 
the speed at which high speed drills ar¢ best stece . nv use nd th 1 Y 
run, and are destroved immediately, the speed must be exceedingly slow 
practise being to run ordinary drills tw Moreover, in turning large plain chilled 
speeds slower than high-speed drill rolls, sharp or narrow-pointed 


BASE 





PLATE T-SLOTS CUTTING SPEED, 40 FEET 


PER MINUTI 





eee 


—— 


~~~ 


Sa 
AAS er)? 
Ss SH 
y) 
7 


= 
SUA 


AND GROOVING CHILLED GRAY IRON ROLLS 
(1) To increase the cutting speed f1 


feet per minute to 11 feet per minut 
(2) To put on a much heavier cut 
(3) In addition to the above ad 
ges of quicker work and heavier « 
, 

1g, the special t referred to will las 
ucl nger without taking for self 
oOling or grinding 
| | s >») r strate é 

1 j AT 
f the exh e at reading of \ 
red I's pn ‘ ‘ ‘ \ iples ( 
ons are self-explanatory, but regarding 
e forme 1 milling cutters shown in Fig 














January 12, 1905. 






it should be stated that they 
no trace of the high hardening 


22 


which they had been subjected 


made by the tool of the relieving latl 


1¢ 
ing as clearly visible as in cutters of 


on steel. These cutters were 


hardening in the furnace shown in Fi 


Fig. 27 shows a curio 


tool having a chip welded 


heat due to the work Phe 


tool will be seen to 


1 : » 
Naving occu 


tive action 





Some Gas Engine Troubles. 














1 ' 
ly arg oi 


mparative 


ite my ry oW 





< the 


engine 


olved 





water on every 


showed 
heat 


the ma 


some time or gradual condensation had been done in a proper manner and tested 

to filled the air box, which in this engine was nm a special test plate before being sen 
rks sunk rather low It all looked so simplk The slides came t ind and wer 
be but I have never met with a similar case found be cor! We wrote back 

car vefore nor since Whenever I goes I g Ou! ri tt 1 ig en 
to1 trom our shop now ‘ o: engine ry em ag l other d 

g. 2 vith a water t ( f c c. A er lett 4 

I < Ke | o ‘ i¢ < la evel ! 
he Rel ( s gi g Ww ¢ 1 « ee to t 

th ce \ \ ‘ ‘ We agree they 

ri What vrong G g pir pay the bill if we 4 the le vi 


BY JUNIOR BOSS. ay 

In the course of a number of years’ ex ww like furv and he » the thimaine of the le fier. email 
perience with gas engines, after they have Che crosshead and crat ' efacing daf , file pu 
left the factory, many curious troubles ight and the hearings were rie 7 
have been brought me for rectification ; th wher eng eft t \\ f earing troubl 
probably there is nothing unique in the the ie ' y { , i P ed eng of 40 brake 
-ases I shall note, as something akin ha she was pre-igi oe No.t t e heavy fis 
doubtless come the way of most gas « \fter cruising round { i etwern ' 
gine men dent vwhe n out-en 

I was sent for to examine 30 brake , | o e bearing 
horse-power Otto cycle engine which was ' The 
getting water into the linet The usua as + etehe 
symptoms 
tubes were preset I diag ( { vuld 
leaky liner joint Phe line , The 
and a new joint carefully mad re analits 
caution being taken. The facing ( ng appar 
end of the liner and its seating in thx ( ere tried wit 
bustion chamber were scrape S "ha oe was t 
bestos ring wa nserted dl é ; . e rur 
pulled into place. Imagine my surprise o1 f | f the 
starting up the gine to find that wate p t , ‘ ifter a goo 
was still as much in evidence as evet ¢ deal of time and trouble. to the discovery 
boss of the place (a printing office) was t ie tieinedin ol m under the 
getting sore, and I was wondering already pede had otal t 1-16 inch. and 
what he would have to say about the bill is, Sica com wan’ sending to sprine 
There was nothing to do but pull the » choft The pedest was packed up 
jacket down again and take out the linet snd the t le disappeare: 
This time the joint faces were skimmed Engine stopped dead. Can you send 
in the lathe and I felt pretty sure that they man along quick Telephone again, 
would hold this time After working all FIG. 2 OL W HIP WELD! N _ = Gnatomes Not having a 
night so as to get them started at 8 o'clock —— , rred send to a new 
next morning, we got the liner back into mer with him now when an engine takes t I went myself. I found the engine 
place and again started up \las! the Imping topped with the belt on the tight pulley 
troubles were by no means over, the wate \nother tim fitte : n answe fee _ ' many men 2 
whistled down the air valve spindle and to an urget ust after dinne H f f n the flywheel 
out of the lubricator on the top of cylin rived and 1 dq the governor ! ell r é 1 e loose pulley 
der. It could not be the é nd the n tl ngine-room and three fellow is engine W ‘ ff with little trouble 
exhaust chamber was as dry as Yeni ging at vwhee It seemed t t a i ted to put the 
The office had been standing a day and g ene turn ed t Gre and 
half and Mr. Printer was naturally getting ( t e trying t — I emncsheed 
past holding. We were all pretty we \it g re ipparent 7 1d 
played out, too. The liner was not cracked ( t g eS 
the joints were tight nd vet vate 1 e engine \ WI t tte ‘ ; j f 
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ping 1ed,. Saving we uid 1 understand 











a silencer. ‘Fetch up a 3%4-inch spanner 
and get that flange off and yell out when 
you have done it.” Leaving him with 
these instructions, I went below and wait- 
ed for him to yell, which he shortly did. 
As I expected, the engine rattled off with 
the load immediately. That silencer gets 
cleaned out once a year now. 

“Go down to Mr. Bootmaker’s and look 
over his gas engine. He says she has 
sprung a leak.” Jim goes again this time 
and presently reports that he has drawn 
the piston and there certainly is a leak, 
but it doesn’t seem to come from either of 
the joints. As the engine is a small one 
and the shop quite handy, I tell him to 
arrange to get the cylinder off and bring 
it home at shutting-off time to-night. On 
examination it looked as tho Jim’s version 
was right. The liner and exhaust joints 
both appeared tight. Was there a crack? 
Before taking the liner out, we decided to 
put the force pump on to see if we could 
detect the spot the water came from. We 
filled up the jacket, blanked up the bottom 
water connection and stuck the pump on 
the top one. A few strokes enlightened 
us. The water was coming from the indi- 
cator hole. We could only conclude that 
the boss thru which the indicator hole 
traveled from the outer shell of the jacket 
to the combustion chamber was cracked 
in the water space. We plugged up the 
hole on the inside and stopped the leak. 
If a stranger ever comes to indicate that 
engine, there will be trouble. 

Another hot-bearing difficulty which we 
traced to an unusual cause was experi- 
enced with a large single-cylinder engine 
giving 120 brake horse-power. The engine 
was some years old when the bearings on 
the big end of the connecting rod started 
to run hot. The mechanic employed on 


the establishment had exhausted his inge- 


nuity and given it as his opinion that new 
bearings were wanted. We were rung up 
to give a figure for this and as a result 
inspected the faulty brasses. They were 
a heavy, well-made set (the journal was 
8 inches diameter), they were not worn 
or damaged in any way and we could as- 
sign no reason for their failure. As it 
appeared to us to be folly to make new 
brasses when no defect could be discov- 
ered in the old ones, we suggested that 
we make 
The brasses were scraped and the journal 


an examination of the engine 


smoothed down and a red lead fit ob 
tained. The lubricator was seen to and 
the engine started on castor oil. All went 


well for a while, but as soon as the load 
We went over 
this routine of refitting the brasses several 


was put on trouble began. 


times, as we found that when heated they 
had a tendency to close on the journal 
To obviate this we shaped the edges of 
the brasses so that they should bear on 
the outsides and thus any tendency to ex- 
rand would cause them to open instead of 
close. Still the heating continued and at 


last we decided, as a means of calculating 
the pressure on the bearing, to indicate the 
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engine. This decision saved us, for the 
indicator at once discovered an abnormally 
high initial pressure, due to pre-ignition, 
which was eventually traced to a faulty 
igniter. This was corrected and the gear- 
ing gradually cooled down and has since 
given no further trouble 
Bristol, England. 





Power Calculations for Electric Ve- 
hicles. 





BY H. H. KENNEDY 

To calculate the power equipment of a 
vehicle propelled by storage batteries and 
electric motors, the weight to be moved, 
the required speed corresponding 
drawbar pull are the quantities first to be 
decided on. The weight will, of course, 
be determined by the method of construc- 
tion adopted by the designer. The gen- 
eral practise in the matter of speed for the 
regular types of pleasure vehicles is be- 
tween 20 and 13 miles per hour. In de- 
ciding on the speed, the mileage must be 
considered, as it is not practicable to over- 
load or go beyond a certain number of 
cells of battery for a car to be used daily 


and 


for business or pleasure. For instance, if 
the car desired is a light runabout and a 
large mileage and speed are desired, the 
necessary weight of battery would make 
anything but a light runabout of it, not to 
speak of the initial cost and maintenance 
for a car of this type. In the case of 
heavy vehicles the same conditions have 
been found to exist. The relation of 
weight, speed, mileage, cost of maintain- 
ing and initial cost of battery limit the 
practicable speed to the figures given in 
Table 1 for trucks of different capacities, 
the figures being representative of general 
practise: 


C008... +... 00. SOOM. P. FH. 
oT Gaaieeawere oe ” 
“ - ‘6 

3 eR 
nr eee 
eee ear 10 _ 
EE, | ™ 
TABLE I. SPEEDS OF ELECTRIC TRUCKS. 


As to the drawbar pull, there are a 
great many things that affect its value, 
the efficiency of the transmission, the tires 
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The figures of Table 2 are for level 
roads. As may be seen, the wind resist- 
ance plays an important part above 10 
miles per hour. The formula wind 


resistance is: 


H.-P. = 


for 


A V3 

75,000 

where 

A = area of surface exposed to wind re- 
sistance, 

V = velocity in miles per hour. 

There is also a great difference in tires 
I have tested two different makes of pneu 
matic tires, that gave as much as 4 pounds 
difference in the drawbar pull. As to the 
road surface, there is hardly any way 
of approximating the drawbar pull on the 
mixtures of road met with in the country, 
the pull going as high in some bad places 
as 500 pounds per 1,000 pounds. However, 
for the average city streets the figures 
given are very near the mark. 

Having settled on the data from which 
to calculate the power equipment, it re- 
mains to find out how to proportion the 
gearing, for the power required and the 
ratio of speed to torque in the motor. 

The brake horse-power required of the 
motor or motors is determined by the fol 
lowing formula: 

H.-P. = .0026 M W P (1) 
where 

M = miles per hour of vehicle, 

W = weight to be moved in 1,000 lbs., 

P = drawbar pull per 1,000 lbs 

If the motor is to be designed to fit a 
certain running gear whose gear ratio is 
already fixed, the data for the design of 
the motor will be obtained from the power 
required and the gearing. 

Let 

D = diameter of wheel in inches, 
R=gear ratio from motor to wheels, 
S = motor speed in R. P. M., 


T=motor torque in pounds at 1 foot 
radius. 
Then 
5 = 38 Mk (2) 
° D 
T = 5252 H.-P. (3) 


The motor being designed to give the 
power from (1) at the speed from, (2), 

















: D. B. Pull 
a : Speed | Road ee a ' 
on iu . k aiae , ec 2 : 
rype of Vehicle M.P.H_| Surface Transmission Ibs. per Tires 
tooo Ibs. 
1 to 5-tontrucks 5 to 1o| Asphalt Side chain drive 18 to 20 | Solid Rubber 
Runabout 13 ” Double reduction gear drive 22 Pneumatic 
46 20 oe +s 26 oe 
. 4 - = 23 Solid Rubber 
TABLE 2. DRAWBAR PULL FOR ELECTRIC VEHICLES 


and rolling friction, the road surface and 
the wind resistance being the most im- 
portant. 

The designer will have to use approxi- 
mate figures until he has made tests for 
himself on the class of vehicles he chooses 
to build. Table 2 
drawbar pull which will give very close 
to the actual results. 


gives some figures on 


and torque from (3), will give a wagon 
of weight W a speed of M miles per hour 
the gear ratio being R. 

If the motor is already designed the 
gearing must be determined from _ the 
characteristic curves of the motor, such 
as those shown in Fig. 1. These curves 
have been obtained from a brake test of 
the motor, and represent the brake horse- 
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power, efficiency, speed and amperes for: and a speed of 12 1] ‘r hour ower curve 
any given torque. Calculating the horss sume also a drawbar pull per 1,000 pounds reached, then 
power from (1), the curves show the cor- of 26.4 pounds t correspond 
responding torque and speed The gear From formula (1 ound to be 
ratio required for M miles per how a. F 0026 


may then be determined from the mot 2.4 


speed by the formula Since two motors 


R vs 4 Will have ) devel 
i= { ) x 
336 MV From the motor cur 
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If R is too large for single reduction, power, 1.2 he 

double reduction may be used, dividing R the horse-power curve intersects the ho 20 & 1,100 

into two convenient factors. zontal line rep r wer, 336 X 12.5 

As an example of the method of apply- as indicated by the sca O1 r'sé 7-85; 
ing the preceding formulas, gssume a the lef Passinj ird along th le required ir ratio for 30-inch wheels 
vehicle having a weight of 2,760 pounds vertical line fro 11 int on the hors« T I calculations have all ig- 








54 


nored the existence of volts and amperes. 
A shortcr but method 
of determining the power of the vehicle 


not so accurate 
is to calculate the volts and amperes from 
This 


dey endent on the efficiency of the motor 


the watts per ton-mile. method is 


is well as the variable quantities of power 
The 


watts per ton-mile are as variable, there 


onsumption already mentioned. 


fore, as the drawbar pull. To determine 


the watts required to propel the vehicle, 


use the following formula: 
Cx Wx M n 
(5) 
2 
vhere 
w = watts volts & amperes, 


C = watts per ton-mile, 
W = weight in 1,000 pounds, 
M M. P. 


[he watts per ton-mile vary from 85 fo1 


H. of vehicle. 


trucks to about 140 for pleasure vehicles. 

Having determined the watts from for 
(5), the amperes can be found by 
The 


number of 


mula 
dividing the watts by the voltage. 
the 
cells of battery used, allowing 2 volts for 


voltage is determined by 
each cell, of any size, 88 volts being about 
that is all that 

110-volt circuit, 


the limit, as may be 


harged on a without 
throwing the batteries in parallel, which 
as it soon unbalances the 
the 
the 


power, torque, speed, efficiency, etc 


is objectionable, 
voltages of the cells. From charac 


teristic curves of the motor horse 
can 
be found to correspond to the required 
imperes, and the gearing calculated as be 
fore. The horse-power can also be ob 
tained by dividing the watts by 746. 
To the battery 
] 


number of cells, 


car, the 
the 


select for the 
consequently 


the 


and 


voltage is determined by voltage of 
the 


1 


motor, unless a motor is to be spe 


cially designed. The greater the number of 
‘ells the more work is required to take care 
On the other with 


f the battery. hand, 


7 1 } 


high voltage there will be less loss ot 


urrent in charging, and consequently less 
cost to charge, as charging is usually done 


\lso, 


the voltage the less 


trom 110-volt circuits with a given 


peed the higher the 


urrent required to run the vehicle, as fot 


i given speed the watts required are con 


the same vehicle under the sam« 


tant in 
onditions 
rated in 


The capacity of a battery is 


impere-hours—that is, it will give so 
many amperes for a given number of 
hours. A 96-ampere-hour battery at 24 


discharge will 
As soon 


is the voltage and current are calculated, 


imperes normal rate of 


give 24 amperes for four hours 


t battery must be selected that has a not 
mal rating equal to the current required 
the car If a 


to run go-ampere hour 


battery rated at 24 amperes discharge is 


used on a car taking 30 amperes, the effi 
life of the battery 
If the car 
imperes, the efficiency and life of the bat 


ey 
‘iency and will be 


liminished takes less than 24 


tery will be correspondingly increased 


Mileage = *'™?- hrs. of battery xMP. by 


av. amp. of vehicle 
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For example:, 
Mileage = 96 x 12 = 48 miles. 
24 


where 24 amperes is the average running 
current on the trip, 12 miles per hour = 
speed and 96 ampere-hours is the capacity 


of the battery. 





Catalogs for the Foreign Trade. 


For years past it has been a disputed 


point whether it pays to prepare, illus- 


trate and translate into several foreign 


languages, catalogs intended for the 
foreign trade. Some engineering firms 
have found that it is better to issue a leaf- 


let or short, illustrated description of their 
principal products instead of publishing a 
bulky volume. There is no doubt that it 
is a big item to produce a really good 
e foreign trade; but there 
doubt that if it is at 


tempted it should be done well 


catalog for tl 


can also be no 


lransla 


tions should be done by persons who are 


not only competent in the foreign language 


but also perfect in English and well up in 


mechanical matters I have seen some 


foreign catalogs that were so badly trans- 
lated as to excite derision among the re 
cipients \ American 


certain number of 


engineering firms—who have gone into the 


export trade seriously—have issued cata 
logs second to none ever published; but 
the same cannot be said for others. But 


the best class of Amercan catalogs, dealing 


mechanical subjects, is now rather 


sort of 


Generally, it 


with 
thing 


better than the same g pro 


duced in 
that 
dominates 


may be 
still 


England 
the 
British 

much to do with the apparently indifferent 


said conservatism which 


business methods has 


showing made by English machine-tool 
} g 


makers in comparison with’ American 


manufacturers. Probably in no respect is 
this adherence to old ideas more apparent 
than in the 


ofa 


manner in which the merits 


tool are brought to the notice of pros- 


pective buyers. In England it is not a 


‘ommon occurrence to meet with a catalog 


which gives such detailed particulars, 
lrawings, etc., as will enable the actual 
‘onstruction of the machine to be made 
ut and a probable estimate of its capa 
bilities obtained. Instead of this, we are 
usually treated to a number of large wood 


cuts, together with a few leading dimen 
sions, weights, etc. which give the pros- 
pective buyer little or no information on 


the points of the machine in question, and 
so it 1s in the descriptive accounts of ma- 


chine tools in the technical press, because 


we find that, as a general rule, only the 


most meagre information is given by the 


makers. Usually, the American machine 


builder takes the prospective purchaser 


into his confidence, giving information 
which would almost enable any builder, 
who is so disposed, to make the machine 


English makers object to this procedure, 
onsidering that it gives too much away; 
but jndging from results, the policy of the 
l fied 


! seems to be justi 


American makers 
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A case in point occurred some little time 
ago in Malta. A certain Western firm of 
carriage manufacturers sent some catalogs 
to Valletta, replete with illustrations, and 
containing a large amount of descriptive 
New York 


manufacturers 


printed matter. Prices f. 0. b 


were given, and the even 


went into the matter of the cubic meas 


urement of each article, crated, and als 


and the rate of freightage by 


the weight 


steamer to many ports in foreign coun 


tries. The information was so complet 


ind 


ders for the carriages. 


] + 


acceptable that several people sent o1 


Again, in Formosa 


i similar instance be quoted rh 


may 


importers there complain that most Britis! 
catalogs are lacking in information. Ameri 
seem to prepare theit 


can manufacturers 


catalogs with a view to catering for thei 


customers, who, in this case, were farmers 
lhe information supplied is complete, not 
only specifying the construction and par 
ticulars of the parts of the machinery, bu 
ictually giving much information as to th 


vorking of the rice mills (rice mills wert 
United 


States makers), with a deal of information 


the being introduced by 


goods 


likely to be useful to the miller. Prices 


»f American rice mills in Formosa are 
ibeut 20 to 30 per cent. cheaper than thos« 
of British but the latter 


construction and last 


make, are of 


heavy longer. Im 


provements, however, are being made at 
uch a rapid rate that it is doubtful if it 
profitable to buy machinery 


is not more 


vhich costs 30 per cent. less to last a little 
shorter time than to buy heavily built ma 
chinery at greater first cost, which, befor 
long, will be out of date; too good to be 
discarded, but too obsolete to compete wit! 
machinery having the latest improvements 
One of 


sheller, made in U 


Formosan rice mills has 
>. A. cap ible of she 
ing 20 tons of paddy a day with six horse 


British 


the 


power, against a machine of thi 


same capacity, which requires 20 H. P 
These are facts to be weighed by intend 


ing users, especially in a new country 


vhere the use of machinery is opposed 


the old-established customs of the natives, 
ind where the first cost is a great consid 


eration, since the purchase would be a1 


experiment regarded as more or less risky 


British manufacturers seem to cater only 
for establishments having a practical en 


gineer on the spot, who understands the 


whole machinery, while British catalogs 


too often only contain bald specifications 
ind little or nothing in tl 
information. With 
tion of lack of detail, I 


consequence of this and the poorness of the 


ie way of detailed 
reference to this ques 
may add that in 


illustrations, it occasionally happens that 
in importer gets quite different goods fron 
what he thought he was ordering, in many 


A Ber 


muda firm write that from this cause they 


cases making mere dead stock 
give American goods the preference, being 
receive just what has 


i, 


certain that they will 
been ordered F 


London. 
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i mathematical e »SS101 Yet applv this Or th ct that the pump should be ™ 
Letters to the Editor. nathematical expre et apply t from the fact that the pump should be n 
empirical rule to other conditions and out larger than what is required to maintain 
, side the limits for which it was intended the specified vacuum \ny increased c 
Things That are Usually Wrong. 1a] ; : ' ' ' 
nd the result is absurd. On the one hand pacity is a wast f money ny less 
Unde he abo h ing t page 1500 : . ; ee os te ies 
= Inder me a ty heading, gs page — t may mean risk and danger to lite ind == danget I taiul nd theretore equally 
VOl. 27, appears the first Of what W wit : ‘ j =~ #1 her tm nent ' | R RB 
)) mecerty, and, Lil¢ Ler, iv me \ . ft money . I 1 
ut doubt be an excellent series of articl ae a 
sigh t the part » proportioned r dis Rugby, Eng 
y Professor Sweet \s an engine desigi se ee ae tia 
F ) ) med ( t 
I fully understand th rick” of copy 


- nips . nates ai Chuck for Holding Small Dies. 


\ 


( nore ipp ‘ ae) f . ent ‘ ‘ 
( 
ircely t aeta ] ; pumps ¢ fac 1 el () 
t, with the t ‘ : ' 
' ; ( 
d scheming \ ; 
. ‘ - . . | 
yrre—simplific g eo V-D ce 





Designers are of MISETY ture - 
ind with reason, vet thi mservatism and oo -_ ; a , rrant g 
hrar t nat} : f tl 
eluctance to br ut ‘ paths d ab f eo ti ' 
metimes carried to a greater extent thai a 7 nctant. that sucl ul 
good for the work in l r¢ a] vield fairly goo resulte But w S ‘ 
we owe good deal o his tende vy t , } | 
owe a g 1 dea I tl lcncy _ if. sav. 1 minal pre re varies l nt nd screw 
ead in well-known pa » that cla — Supp ; 7% ae thee ie ' \ ther 
+ ] ) ‘ 


ext book which supplies information in ay cyally thy a ane i alain re 
ondensed and handy form. But the text . 

book must of necessity be to a certain ex , 
tent out of date; the very latest in design 


ind construction can hardly be served up 


hot to the reader, and there is, moreovet =" ansseieestahisinsinsctessieneeneemees | : } | 
ee eeesaanesatsieesinseunsistisntiieemeeeen! ry t — 
i natural dislike on the part of the put me 
: 5‘ - j 
-haser to scrap his books of reference at RIES ss 


the end of each twelve months and invest E 

n fresh ones. But where the pocket bool 

fails the periodical steps in, and it is there t ; : l 
\ 


re only by diligent reading of the bes 4 it | 


technical weeklies that one can claim any 


pretensions to up-to-date knowledge: a 


It was not, however, with any desire 





f moralizing that I picked up the pet 








‘ , iyddi) Wy] 
to address vou, but rather with the inte AVN WL 
int Rag WL MaGUaAAAL 
tion of “kicking” against one or two thing HTH I 
al tty Hh} 
vhich come to my mind tha r isually HUARRROUOUUROLOUGII 
wrong.” How often do we hear it said 
nm connection w he actio eam 
vl nd - tha expans Nn lav take pla j 
ee ; . c =_ er ai) eee 
sothermally Yet I will venture to say 
, ’ P | 
hat there is hardly an engineer in charg | 
fan engine who does not verv W = ” hee ” 
it the temperat e of satur H | Ho uT 
pends s p d ely pol pre 
r nd | t ‘ itt vari ti) Tor I I ‘ t , 
¢ varies W t St 1 xp d 1s il \\ ! x to e p Wi 2 
erm lly ina when ge I ed nd ( 2 ¢ tl 
1 neve! Phe rigin of ) But 1 ‘ ( »1 
tatement is simpl We ar 1 lore W ( ft stea g 
e 1 ] t’ } 
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tior wa o e j pply ny 
ese laws to saturated steam. While it letermining the pump displacement fron | ve ( m°AS 
most essential to study the thermodyna the steam consumption of the engine give Foundry Order Syst t page 167 
. f 7 11 1 ‘ ] ] ] 1 a 1 4] 
cs of perfect gases and reversible cycles ay to the empirical rule of V-pressul \ 27, at thir er of 
t there is great danger and misundet nder volume, because of the difty 
tanding in applying the results directly to vhich existed years ago of saying tl 
saturated vapors and irreversible charges i reasonable degree of acc vy what t Id { eek f 
Again, we are all familiar with the dan steam consumption of the engine really ' ey 
gers of empirical rules. The laws govern- was. There are nowadays n lid re ost ge ol 
ng the proportions of a deta nama sons for this excuse he designer ot pment 
ine are often so complicated that it is engine ought to estimate within a pound the t 
xceedingly « venient and useful to apply f not within half a pound, what. the \ t { 
in approximate formula which will, under amount of water likely to be used pet ! endered 
the given condition 1d within the limit horse > ner hour by tl ee ae eet 
ne give conditions and wit ? the imiits orse-power per hour Dy le engine nat you eC i \ racy 
+7 1 1 > 1 
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racy more complicated 1 unwield Ilv pavs to have this nowledge follow yper tic In t vever 








50 
more or less of an injustice to the gentle 
man on whose article I commented 

CorNEIL RIDDERHO! 


Spacing Holes in Large Rings. 
Having several ring-shaped drill jigs to 
varying in diameter from 6 to 8 feet 


nd having from ten to fourteen holes in 


each, the question was, how could we 
space the bushings to secure a practically 
perfect division which in this case would 
mean a limit of .oor inch 

To lay off by lines was too accidental, 


the “button”? method impracticable, so we 


adopted a combination “‘button-bush” plan 


that gave good results 


Fig 1 shows a section of one of the 


rings 


They were about 4 inches wide by 


114 inches thick. The holes to be drilled 
were 114 inches diameter 

Fig. 2 shows the locating bushings of 
gray iron. The holes in* these are the 
same size as the outside diameter of the 


bushings in the ring. They are about 1 


inch long and large enough far two screws 
and two dowel pins to pass thru length 
The 
the outsides finished 
er. The 


imately correct and these 


holes in these were reamed and 


wise 
uniformly on a grind 
laid out 


bushings placed 


ring was then approx- 





‘~ 


FIG. 2 


SECTION OF JIG AND GRAY LOCATING 


IRON 


BUSHING 


on the face, the same as locating buttons 


screws were laid off and 


he locating bushings 


Che holes for the 


drilled in the ring, t 


held by the two screws, and, after rapping 


to exact position, they were finally secured 
by dowel pins to prevent movement when 


drilling and reaming. 
It is necessary to make as many bushings 
to avoid a final variance 


as there are holes 


in’ the last 
rather, the 


center to 


space, due to sense of touch, or 
it. The 


readily obtained, 


chord from 


lack of 
center can be 


‘plus the diameter of bushing; this gives 


the distance to set verniers, and the outer 
the 


the radial distance 


edge of ring furnishes a measuring 
point for 

\ starting drill, roughing drill, and rose 
reamer complete the outfit for drilling and 
the holes in 


reaming the ring ready to 


receive the hardened bushings. The holes 
left by screws and dowel can be plugged 
if desired 

After all the holes in the ring are fin- 
ished, it is tested by plugs for accuracy, 
as porous spots in the iron may cause even 
a close-fitting rose reamer to crowd appre- 
ciably ; this must be corrected by scraping 
However, work of this size seldom needs 
the exactness required on smaller fixtures 
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and usually the holes will be within per- 
missible limit. A. ©. 
Peterboro, Ont. 





The Accident to the ‘“‘St. Louis.’’ 


I read the article by Amos Price at page 


1,571, and tho he condemns the practise of 
guessing at the “safe tightening limit” and 
makes a few remarks on stresses, he sug 


gests no remedy or improvement on the 


guessing system 


Marine engineers are always willing to 
and, as a ma- 


little edifica- 


receive advice or “pointers,” 


rine engineer, I am sure a 


tion on this point would be very acceptable 


[ have no method to suggest, but use my 


wn judgment in the matter when tighten- 


ing bottom end or other large nuts, and 


consider that when the sound of the ham- 
mering changes from a dull thud to a ring 


blow the nut is tight enough; at this 


point you will find that the nut has stopped 


moving, and the nut and bolt are as nearly 


solid as nece ssary. 


| have had chiefs who would shake their 
heads dubiously when I said, “Tight 
a 


nough! and say: “Just give her another 


couple of taps”; and others who would ask 
me if I wanted to break the wrench. But 
a good motto 


don’t 


“better sure than sorry” is 


o always bear in 


t mind. I] wish to 
riticize the workmanship of the shore en 
but that some of the 

adopted in Ohio, 


Imagine rust 


gineer, must say 


methods Youngstown, 
are, to speak kindly, crude. 
binding the thread on a piston rod nut (!), 
especially when one never knows the day 
it will be wanted off in a hurry. Might as 
well get a riveting hammer and spread out 


the exposed thread on, and the end of, the 


rod 


iwkward” marine engineer’s method, and 


Suppose that engineer had tried the 


ted a check-plate on the crosshead, bind 
ng the nut, as in accompanying sketch; 


this would not only have prevented any 
tendency to slacken off on the part of the 
nut but could have been removed in a few 
minutes. I have never known this to fai! 
on the subject of bottom-end 


that 


As we are 
bolts, I 


may mention these bolts al 


+] 


ways have the fine-pitched thread, the nut 


about 11% inches deep, fit 


rod, 


has a “spigot” 


ting into a recess in the butt of the 


and a set screw in the rod tightened on 


the spigot further secures the nut. There 
is always a split-pin thru the end of the 


bolt As ] h: 


slack 


ive usually found the nut 


moved with 


that the bolt 


when once it has been 


the hammer :tt goes to show 
is not strained : 
Mr. Price says that Figure No. 2 1s not 


intended to be an exaggeration, in which 


take it for granted that the thread 


“ase we 
seen in the section of nut, tho much 
smaller than the thread of the bolt, is 


merely a slight error in draughtsmanship ; 
a bolt or stud usually giving way on the 
threaded part below the nut, but the thread 
in the nut remains intact, if they were a 
good fit originally. 

In my eight years’ sea experience in all 
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sorts of ships, from a little two-legged job 
to twin screws of various types, I must say 


I have never seen a bottom end like unt 


that in Mr. Price’s sketch. 
We had a one-legged pumping engin: 
with a wedged bottom end, on one shy 


(since sunk), and the only way we coul 
adjust it was to take the top end adrif 
and swjng the connecting rod on the pit 
crank around 


meanwhile turning the 


see she didn’t bind on the quarters. Bu 


| am afraid there would be drawbacks 


this method of overhauling a 


a pin on 
steamer the size of the “St. Louis,” 


whicl 


| understand, has a crank pin 22 inches 


in diameter and a connecting rod about 1- 


feet long. 


I can’t see how we can remove thi 


wedges if necessary, without taking th 


bolts right out, or lowering the bottom en 
into the crank pit. Perhaps the engineer 
on this particular bottom end, like the on 
who overhauled our pump, could lift tl 

crankshaft into a vise to facilitate th 


work. As I don’t 


to take leads off this wedged bottom end 


see how it is possibl 


there must be a lot of guesswork in adjust 
ing it—which is bad. 
[ am a firm believer in solid flat su 
J 
1 a] - ) 


: FIG. 2 
FIG, I { an Machinist 
‘TWIN SCREW” PISTON ROD NUT. ORDINARY 
HEXAGON NUT WITH “CHE PLATE 


IN POSITION 


to a crushing stress 


faces when exposed 
and the inclined surfaces of the wedge art 
the yjection to this bottom en 


} 


] } 
TrIncimnoa! Oi 
principai 


shown. The directions for adjustment are 
vague and unsatisfactory, no means of s« 
accidently slacks back 


that | 


nut if it 
bolt, and I 


to steam a Tev 


curing the 


finally hope 


never have thousand miles 


in dirty weather with the engines racing 


heavily, and this type of bottom end fitted 


to our “old box o’ tricks.” 
Yes, Amos Price, these afloat people d 
their work in an awkward manner, b 


it is the fault of their surroun¢ 


1 ha: 13+ + 
only proves their ability to 


selves to circumstances 


An English duke once designed a yacht 
and overruled any suggestions on the part 


of the builder as to alterations or improve 
When she 


was asked how the engineers would man 


ments was completed, and he 


the condenser, he said, 


“Oh, they'll manage some 


age to overhaul 
quite seriously: 
how, you'll see 

This 


proud of, as a body 


is one of the few things we are 
the ability, sometimes 
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1Qo5. 


of odds, to 


X. ¥ 


heavy “manage 


E-ZkEE. 


the face 


somehow 


in 


At page 1571 “‘one’’ Amos Price bemoans 
the awkwardness of marine engineers and 
extols the of a 
“bottom engines. 


few years ago I happened to be one of the 


many virtues proposed 


end” for large Some 


on a job 


fitted 


“guarantee engineers 5,000-ton 


out of Liverpool that was out with 
this identical scheme on her bottom ends 
All the engine-room staff, 
port The Platte, had 


the days of stripping and closing bottom 


before leay ing 


for concluded that 


ends were over The first few days out 
things naturally ran warm owing to the 
newness of the job, but the bottom ends 


instead of getting better rapidly got worse, 


till finally one night those of us above were 
1.wakened by the engines stopping. Hur 
rying below, I was just in time to hear 
the Chief ask Parks, the Second, the 


trou 


ble, receiving the reply, “Just doing a lit 


tle nickel plating’—the babbitt of the in 
termediate crank pin being all thrown over 
the plates and condenser wall | think 
Mr. Price would ive higher p on of 
the “people afloat” if he « ld have een 


us relining that bottom end in a heavy sea 


way. I have met more ingenuity atloat 


than ashore 
found 


To get back to the bottom end, ws 


all our troubles to originate in the wedges 
Mr. Price 
cheerful habit of jarring 
the bolt Si 


cal - th | , 
which proposes; they having a 


loose and 


giving 


to the strain of ymetimes one 


end only would give, thereby canting the 
lower half and causing a hot pin. Again, 
the studs that held the wedge in place 
would nip off, cdusing stops for renewals, 
etc. Upon waddling into port we took 
ill the bottom ends to the shop and had 


the bevel faces planed straight and liners 


riveted in place: on the run home we had 


no further trouble [ should be inclined 
to agree with Dixie in that the bottom end 
bolt of the “St. Louis” was not over 


failure was perhaps 


rod 


strained, but that the 
TAC 


of square, thereby setting up 


due to the of nut or being inclined 


slightly out 


transverse strains in the threads of bolt 


Vol. 27, 


attitude 


Dixie's letter 


makes it pertinent to 


f engineers and who, I believe, 


have mistaken ideas in regard to tighten 
ing bolts. It equally possible to “pat” 
plate glass with a 56-pound pneumatic 


faced sledge witl and to smash 


with 


lout myury 


In tightening nuts 


17 : 
a tack hammer 


1 


on bolts with a wrench and sledge, it 1s 


the whether 
force 
the 
: —_ : = 
Ss equaliyvy or more 


first importance to know 


absorbs or transmits the 


For 


le wretl 


the wrench 
of the blow sledge 
of t ich 


than its length It 


tightening, 
elasticity | 
important must be re 
wrench 


its elas 


membered that the strength of a 


varies directly as its length, while 


ticity as the cube of its length. With a 


suitable 12-inch wrench and 56-pound 


hammer, I feel safe in saving that a ruin 


ous strain can be put on 5 inch bolts 
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At all more rational method of 


tightening the nuts on these bolts is called 


events, a 


for. The popular belief that ‘‘you can't 


get the nuts too tight” ought to be dis 


carded. Even if overtightening does not 


cause rupture, it often makes trouble in 


getting the work apart, and in the case of 
rod bolts the adds 
an unnecessary which is 


elasticity of the liners 


on them, 


strain 
always objectionable 
One of 
1904, 
s so cheap that marine engineers use it as 
a lubricant and that 
fond of it that they 
Now | 
} 


} + 
lavil 


(No 


brine 


cor responde nts 


that 


Powe s 


vember, page 667) says 


the engines soon be 


come so won't run 


well without it do not believe 


that the salt liquot 


is chargeable to 


the engine builders, for it 


to the 


, 
does not make 


difference whether it 


engine, 


ists a screw or armature, nor is there 


distinguishing characteristic 
diffe 


vetween land 


any marked 


that could develop so strange a rence 


] and 


in taste for lubricants 


ipro-engines Clearly, it is t to 


| me 


sea rec 
} 
IO KNOW 


should 


put some land engineers afloat, wl 


to oil and adjust 


bp 











“ Y 
| 
ie imertcan Machinist 
PROPOSED BOTTOM END 

have stated before this that the accident 
the “St. Louis” is not attributable to any 
me afloat, and had Dixie stated in his 
first letter that there was a flaw in the 


bolt it is probable that I should have read 


it only as interesting news, and not re 


11 


ferred to it at all 


| beg to submit a bottom end 


the illustration, that is easy to adjust, wi 
run with a minimum quantity of oil, will 
only get a few degrees warmer than the 
itmosphere surrounding it when running, 
ind will only need adjusting, when 
ictive service, once a yeal Che body f 
rod bolts are reduced to give them elas 
ticity, the rod hooks over the cap at a 
ind the wedges are tongue and grooved 
at b, to prevent their tendency 


My thanks ar 
nvitation, and to the editor 
MacHINIst for transmitting it I 


accept \a 


ICAN 


gladly 


Dimensions on Drawings. 


\t page 1707, Vol. 27, Sutram tries t 
show that he disagrees with me as to the 
dimensioning of a certain stud i at 


readers reason to inter, in large quant 
1es On the other hand, he is writing 
ibout making one st 
| tully agree witl m that the genera 
un of men who can vn such } 
are capable ot independent thought, and I[ 
ealize trom n ( tf years’ expe 
nee wit ch worl 2 plete cont 
de ce do | have SU it | should 
id did tor ng e, 2 lem asst 
Diy drawing \ itlaira wance ol 
mensions and very few detail drawing 
In this « ¢ here w 1 doubtedly ( 
other part ft the ichine to which to fit 
ill pat of this stud it the only 
use that the ) f nan would 
make oO! rawing wW I get tii 
SIZ nd ngt whicl 
make it 
In su \ W veal 
I ( mC ( Cl \ ch 
) ( ed w e drawing wh 
Wee 1 luxut 
ed chiefly to impr the foreman and 
P ( I ubiliti 
the \ S f wor W 
‘ I « ¢ 1) port 
‘ ¢ port w 
las ot he he 
d now v ft 
| Sutt et l ld like 
v that lrawi! i howe 
would b fp » where 
ider-size 1 ‘ t ted It woul 
} t of 1 e where the ime rea 
Lowes ( 1 woth bronze 
aire 
So f fitting t hread 1 
erned \ d he } ] het eT » | ‘ 
rdened gage nstead of mple 1 
t they re 1 n mmon wu 
. , at. — ee ec ire | 
t the que ror J ( & Lam 
hand d nut on e! 
( \ he ] 
( g t tand | that a iro? 
‘ f | \ fely made wit! 
i¢ etting 1 tive 1 
gl es plied t t 
doubtedly soun ke rather loose ex 
press but wh ve » consid 
| 1 r¢ ck he 1 wed 
iking thread fi t t fit 
ve ] kn VV ) ‘ we t y pr m 
\ continue to | ev always h 
( d ‘ ( \ little « 
det t \ “ \ hi 1 ) 
‘ nd the vere of exactly t 
me pitch d if t hread angle 
ictlv ¢ responded er ht be ne 
ry ( ( re in fitting a nut 
to a bolt t we ga st! 
fit. But the two threads are not of the 
ame pit | uni¢ \ dent Phe 1 
sequently bear only on the end thread 
The elasticity of the if 1 in the let 
of the nut allow 1 nut which real f 


willing to agree with him, king at the 
matter trom a jobbing shop point of view 


as he does, but | have been writing ab« 


nes & LL 


and, | think, nave given youl 


making these parts on a J imson 


machine 








too tight to be screwed on, and this same 
elasticity keeps this nut snug on the bolt 
till it has worn quite a little, and it also 
the 
nut 


latitude in 
the 


il considerable 
inal fit. If the 
bolt are tipped at ever so little an angle 


orig 


OWS 
threads of and 
to each other, then the bearing comes at 
the top and bottom of the threads only, 
this 
acts in the same way as before to allow 


and same elasticity of the material 
more error in fit before perceptible loose 


occurs E. H. Fisu 


nes 


A Rotary Core Oven. 

The oven here illustrated is intended for 
drying cores of small or medium size such 
as can readily be handled on core plates. 
Fig. 1 is an elevation showing the shelving 


inside by dotted lines. I call it a rotary 
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of which is 5 feet 134 inches. The shell 
forming the oven sets down over this 
flange, as shown at A, Fig. 1. The first 
shelf is shown by Fig. 4. In the under 
face of the flange ring B a ball race is 
formed corresponding to the race in the 
bed ring. This shelf, set on the balls, 
forms the foundation and carrier for al 
the shelving, which is the rotating part of 


the oven 


There are, in all, five shelves. The low- 
er one has an opening in its center 20 


inches in diameter, as shown on the plan, 
Fig. 4. Directly underneath this is placed 


the oil 


a cavity formed in the 
By refer- 


burner in 
foundation as shown at Fig. 1. 
ence to this figure it will be seen that the 
shelves or disks No. 1 and 
No. 2, these numbers designating the dif 


are marked 















































oven, but the oven proper does not rotate; ferent castings used The second and 
only the shelves turn. This shelving is fourth shelves, disk No. 2, are alike, hav 
built up on a bed ring, a section of which ing a cluster of 2-inch holes in the center 
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FIG. I. FRONT ELEVATION OF CORE OVEN 


This ring has in its 
surface a ball carries 
stecl balls, see Fig. 3. On its 
outer edge is a flange the outside diameter 


is shown by Fig. 2. 


upper race which 


one-inch 


as shown by Fig. 5. The third and fifth 
shelves, disk No. 1, are also alike, having 
no holes in the but the 
are distributed circumfer 


center, instead, 


near the 


holes 






locating 


hot 


Fig. 6. By 


ence, as shown by 
these shelves as shown by Fig. 1, the 
air is evenly distributed throughout the 
The third 


the 


ven, 


is shown by 
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G. 2 SECTION THRU BALL RACE 


shelf is provided with a circular rack and 
end of 
pinion which engages with it 
stand of 


lumns X 


crankshaft is a small 


By using 


m the the 


the crank the entire shelves can 


be turned at will The c are 


made of 2-inch pipe with a gray-iron collar 
on each end. Passing thru these columns, 


four there are 


tf which there are sets, 


four 7g-inch rods firmly holding the entire 
structure together 
The 


iround the shell, 


which | slid 


the e 
are made of boiler plate 
the 
on rollers in t 
The 


door 


doors of oven, 


bent to the radius of outside of the 


1 11 
shell 


and are set he groove 


it the bottom handle is a forging 
riveted to the On top of the shell 


is a gray-iron covering plate provided with 
} 


few vent holes which can be opened 
or closed by slides, as found necessary 
This brief description and the accom 


panying drawings I think will be sufficient 


to give a full understanding of the oven 
There is absolutely nothing about it to get 
ut of order, no hinges to give out, no 
rick arches to keep renewed. Each re 
volving shelf has its door, thus enabling 
cores to be placed in or removed from 
either shelf, without exposing the others 
Using oil for fuel, we have no coal or 
oke to handle, no ashes or cinders to re 
move The fire requires no attention after 
lighting and the heat can be controlled 
ibsolutely Greater economy, of course, 


‘an be obtained by covering the shell with 
kind of If heat is 
+] eae er 


the coreroom during the Coia 


lg 


some non conductor 
needed in 
better or che source of 


1 
months, no pel 


supply could be found than the oven with 
out covering B. W. T 


Handling Expanding Mandrels. 
At page 1721, Vol. 27. I 


notice a cut 
The 


referring thereto comments as fo! 


representing an expanding mandrel 


irticie 


lows: “Nothing is said in the patent about 


h 


holding the helical bushing endwise while 


driving in the mandrel.” 


I have often used expanding mandrels 


similar to this one, the only difference be 


ing that where a helical spring is used in 


his case, IT have used a split bushing in 


t 
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FIG. 3. BASE OF OVEN FIG. 4. ROTATING BASE FOR SHELVES 
stead. The split b-shings have been altho the description referred to states mandrel at the same time, the turning to 
slightly taper on the outside, say about that the bushing is cylindrical on the out- the right and pushing having a tendency 
oo! inch taper to 3 inches in length. Of side, it seems to me that it must have a_ to open the spring R. B. Boont 


course the bushing had to be held endwise 
while expanding it to suit the size of the 
bored hole; but when expanded enough 
to have a bearing all around when entered 

all-around 
to hold the bushing 


into the hole, such bearing 


would be sufficient 


while driving in the mandrel tight. Hence 


taper, tho it be ever so slight; and as for 


expanding the spring sufficient to just en 
ter the bored hole, that seems very easy ol 


accomplishment by holding the mandrel 


in a vise, or with a dog between the cen 
ters of a lathe, and turning the spring by 


hand to the right, pushing it on the 


up 


An Automatic Notching Die. 


This die is for either the foot or the 
power press. An operation of this kind 
was formerly done in the milling ma 
chine, and 40 cents per thousand was paid 
for it \ die of this kind was suggested, 
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FIG. 5 ROTATING SHELVES OF CORE OVEN FIG. O 
INE WITH LUGS ON BOTTOM FACED TO FINISH SURFACE B. ONE WITH TWO OF TH 
SURFACE B NOT FINISHED AND LUGS FACED TO FULL LENGTH 
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made and tried; the trial was satisfactory, 
and now the work is being done at 10 cents 
per thousand. The operation is the notch- 
ing of the bent wire f. 


bed 


holder b is fastened by two screws. 


die- 
Die- 
a tool-steel piece c in, 
The die- 


A is a gray-iron on which 


holder b has set 
which is used as a cutting die. 
holder hole d put 


guide for the lower end of punch-holder t. 


has a square in as a 


Die-holder b and die c are worked out to 
the 
gaged by them. 


shape to suit the work f/f, which is 


Slide clamp g has a pro 
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‘male’; how they melt and pour it, etc. 


making the ‘‘force,’’ or, as he calls it, the 








In reply to his request I would say that 


we 


perimenting and expense that ‘Bertha’ 


have found after a great deal of ex- 


spelter, made by the Bertha Mineral Com- 
pany, 71 Broadway, New York, has given 


us better results than any other of the 
many metals tried, including some we 


made ourselves, as an experiment. 


\s to melting and pouring, I will say 
that we do our melting in a ladle in an 
ordinary blacksmith’s fire, and pour in the 

















jection standing up, the top of which is usual way, after first warming the die 
made on an angle, so as to force the slide 
over the work when it comes in contact 
with punch cam / and to hold the work f 
firm and in position when the punch is on 
its downward motion to cut out the notch 
Punch 7 is made ‘o fit punchholder e and 
| i 
"| e) 
ty 
1 
— \ h 
— *. s 
| 
TD 
7 
b 




















AUTOMATIC 


is adjustable vertically by means of screw 


jy in the punch shank, so that when the 
punch gets dull it can be sharpened and 
adjusted in same cutting position as be 


fore. Cap k is to keep slide g in position 


ks. ¥.. 2. 
Metal for Embossing Dies. 
for 
have some of vour older contributors 


I have some time been waiting to 
an- 
who 


1438, 


corresp yndent 
at 


swer your. English 


signs himself ‘‘Foreman” 


Vol. 27 


4 


who 


page 


who wants to draw out from read- 
had 


bossing dies what mixture they use for 


ers have experience with em- 


«American Ma sat 


NOTCHING DIE. 


Great care is taken that no water is around 


while the pouring is going on 


C. F. Emerson. 


[The manufacturers of the metal above 


referred to decline to give us any addi 


tional information concerning it 


Keeping Ink in the Pen. 


The article by “A Draftsman” at page 
1405, entitled “‘Lettering with the Pen,” 
reminds me of a little device I saw used 
by a tracer. It consists of a piece of soft 


thin sheet metal cut to the shape of Fig 


in the sketch. 


I 


It should be just as wide 


at a as the pen, and be bent like Fig. 2 
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The point b should be nicely fitted to the 
under side of the pen, and end about 3-32 
inch from the pen point. This forms a 
pocket which can be filled full of ink, with 


no danger of dropping. It does not gum 


+—a-> 


\ 
> { 


FIG. I FIG. 


rO KEEP INK IN THE PEN 


or cleg, as one might suppose it would, 
but can often be used ten or fifteen min 


utes without refilling or cleaning, and 
when it does need cleaning the little re 


tainer can be slipped off, cleaned and ré 


placed in a minute. To those who may 
try the device I would say, don’t be dis 
well at first, 


couraged if it doesn’t work 
rather a delicate thing 


as it is sometimes 
to adjust properly; but once right it works 
fine. SKETCH. 


“Ring”? Center Punch. 


[ had a job to cut out a great many 
square holes in heavy sheet iron. The 
only way I could do the job was to drill 


I 


chip and file to the line. [| 
that 
fore me laying out so many small holes 
went about to find an 


»-inch holes, 
soon found out I had a long job be- 
with dividers, so I 
easy way to do the job. The ring center 
punch, as I called it, is what I made. Fig 
With this tool all th 

to the outline of 
out 2), take the 


punch and set it close to the line and strike 


1 shows the punch 


is necessary is lay out 
holes to be cut (see Fig. 


a light blow with a hammer. The punch 
will make the circle to drill by and mark 
the center. Then take a large center punch 
and mark for the drill point to enter. I 


have a set of these punches of different 


sizes and I would not be without them 
[ think any machinist that makes one of 
these punches will have a set of them in 
his tool-chest in a very short time. Any 


one knows what a time it takes to lay out 
With this punch you 


1-0 


holes with dividers. 














FIG, 2 
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THE PUNCH AND THE WORK 


make the line heavy enough so that 


can 
: 1 | = oe “h the circl 
you do not Nave to prick-punch the circie 


as you do when you use dividers 
H. S. GILtetr 
Halving Mixed Numbers. 
Some time ago, while making a drawing, 
the dimensions for which required a large 
number of divisions by two, I stumbled 
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upon a rule the use of which enables one 
to determine quickly and easily the half 
$7 
Iq 
Of course the value of one-half of 


values of such numbers as 323. 5;*., 


etc. 
12; is +2), and that of 5,°; is 233, the or- 
dinary way of finding these values being, 
as almost any schoolboy knows, as follows: 


of 13; 


i of 12) = 13! 
of 5;' 


1 
—_— | 


, Of $e = 52 = 25}. 


tom pole 


Now. 


parts 


fractional 
that the 
the 


of the 


half values shows 


an examination 
of these 
numerator of the fraction is equal to 
sum of the numerator and the denominator 
of the original fraction, while the denomi 
denominator 
have }2 

128 


twice the original 
half of 


sum of 57 and 64 and 


nator 1s 
for 


121 being the 


Thus one 137, we 


] 


wing twice 64. Likewise for one-half of 


Si« we have for the fractional part of the 
result 23, 25 being the sum of 9 and 16 
and 32 being twice 16. The rule for find 
ing the one-half value of any mixed num 
ber in which the whole number is odd, is 


therefore as follows: 


Divide the whole number by 2, neglect 


ing the remainder; add the old numerator 
to the old denominator for the new numer 
ator, and multiply the old denominator by 


2 for the new denominator 


It is possible that there are easier and 


more rapid ways for finding these values, 


but I have never seen any rule which is 


nvenient for mental calculations 


A.M 


quite so « 
regoing Li 


is . a 


Making Built-up Crankshafts. 
\ he n mak ng 


a built-up crankshaft, most 


people turn the crank-pins before putting 
them in place, leaving a cut to be turned 
ff when all put together. 


Phe old bore all the holes in 


to 


Way 1S 











the disks and to turn the ends of the shafts 
to fit, shrinking them together by bolting 
V-biocks on a level plate to ge them 
" % 

‘ 7 

| | st] 
— eS co eS es ¢€ | 
| 
— 
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FIG, I. BORING CRANK DISKS 

in line, ane then if the body of the shaft 


does not run true it throws the crank-pins 
out The to first 
holes in the disks for the crank 


of line proper way is 
the 
pins only (and if it happens to be a double 
crank to bore the pin holes in both), leav 
for the shaft to be 


after the crank-pins have been put in place 


be re 


ing the holes bored 


and then boring the holes for the shaft 
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Ol 


} } 


as in the sketch, boring both holes with the ing up the cores and nailing it here and 
bar without shifting the work. When the there 
shaft is put together it will run almost PLAN NO. 2 
true, or if it is out at all it will not be The same routine as in the former case 
enough to throw the crank-pins out of may be carried out up to the joint of the 
; + > > » > =D 1 1 1 
line MorTIMER PARKER ottom part Then take the measure 
Seattle, Wash ments of the cores to be lifted out and 
ee ee - make grids as described in plan No. 1 
Three Ways of Molding Bed Plates. Now. vet som ps and make core boxes 
There are small things connected with about two inch« ) ved the grids 
the foundry business that often are not 1 them. Whet est ire dry put 
noticed until it 1s realized that too mu em into ther Y e place nd pro 
ed to ram up a efore, with rods in 
thie grids T taste ) e the ope 
When th ( ¢ lit ] tt vill be seen 
> | 4 > | 4 | > 4q 
———— | a ——— 
7 
FIG. 2. CRANKSHAFT READY TO SHRINK TOGETHER 
time 1s spent on a casting Chen the par at thet not much finishing to be 
ties in power may look around to find out done, as the dry sand cores do not break 
where the trouble is I will illustrate way as with the green sand, but come up 
where a lot of time and trouble may b« nice and square and save a lot of time 
saved. We will say that we have a lot patching up, more than will cover the time 
f small bed plates to make, about 5x8 of making the cores, as they are only flat 
feet and 1 foot deep. There are a great core 1 ry could make 
many made about that size, and ther PLAN NO. 3 
ire several ways to make them, as I wil Wit lan tl attern is put on a 
show yoard led ove yroviding vou have 
lest that ' 1 t+ nwo _ 
PLAN NO. I iSk ) t vi n Gret 
1 ) down 1 ) ( pattern on 
One way is to dig out a hole in th ‘ , 
- 2 ; \ t \ core ir¢ or 
or and level a bed large enough for th 
’ rs ib ere {f \ ! Phe vest way 
pattern The general run of these patter ' , 1 ‘ 
\\ ( \ he pattern 
pipet beta are é istiacse { de and ’ e bottoms of 
»xes for the bearings are bolted on aft ' 
‘ 1 re et when 
ward am not going into the detai f : : 
( I an ( ( y ( 1 rd Now ge 
, Ps 1 
e making of the bed, as that is verv we : : 
1 inch thick and 
nown to m ders VI V ould ye PIiVel i 4 
ther w equisite Chess 
. £3 } . n-tter 2) th ly 
i) like this Lay the patter 8 at ei f ng ’ tuds other 
] - ) ] +7 + ] hy) 
press it own a ll > tO Nn e ar n 
| pr it d r little nak mer a ee 
Dressio of the cor ) ts d ] ot] ‘ 
ion of the core prints and any ot ead tal, d ae es : ant te enn 
pieces that may project Lift off the pa a ies ales made in 
tern and cut out enough sand to allow the 
re’ Tt 
ittern to go down level; then replace it , ‘ 
| re t1 the pattern 
l “ke 3 } ' F 17 }y] ~] 
ind knock it down with a good-sized block ’ . ” | ike one side 
: +f ' he sledox 1; : ‘ ‘ 
cross it and a heavy ledg \ ight f the pattern—that 3 one ide of the 
sledge 11] de more har ian good. Tal 
lge will de more harm than good. Tak 2 . ng plate would cover the 
the patte p agal ail the sharp corners \ 
e pattern up again, nail the sharp corne ill tee WinMis Milae” teal deat Re ile won 
Me 1 s . ~ Se } «le) ~ ~ if ‘ ’ 
| finish as much as can be done, a f making them the cope can be rammed 
s more easily done with the ide ope p ot plain board. as there nothing 
t} To old ta vam Ln —_ ere 
han after the mold is rammed up \fte es pe of most of these castings: 
2 | | ‘ +] ¢ 
‘ 1 is replaced 1 1 Oo vit : . 
le patter replaced ram up t ‘ 1 e1 ll that is to be done is to put your 
cs usual ids on the flat cores on the bottom place 
Chere are ; ot of pockets to be fted id +1 \ j . 
- nd divi le cores find that the cores 
out of this pattern, so that we must either}, ir well on the cope or there will be 
ake gray-iron grids o t chucks in the 
make gray-iron grids or put 1c 1 tl desace of theie washing owes 
flasks so thet we can use gaggers Che 


grids can be made in a bed, getting the 
different measurements and cutting them 
out with a gate cutter. Cast two nuts or 


more in each according to the requir 

ments; get bolts that will reach about two 
the of the to be 
to lift 
When the cope is rammed up, lift off and 


inches above bars cope 


fastened to cross-bars the cores 


block it up high enough to allow a man to 


work under it; then will be seen the 


amount of work that is to be done, patch 


Now here are 
heds illustrated, so 
} 


three ways to make these 


that those who have a 


which 


8) 


» something like it can pick out 


method they think is best. For my part, 
I think plan No. 2 is best, unless there 
ire separate core boxes made for plan No 
3 \ good way to fasten these cores in 


the mold is to have some hoop iron about 


and a half inches bent in 


the form of a U 


one inch or on 
and then pressed down 
that will hold them all 


THuos. WATHEY. 


between the cores 
solid together 
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An Adjustable Taper Gage. 

Having had a great many tapers to fit, 
such as piston rods, propellers, shafts, etc., 
I devised the tool Fig. 1, and find it a 
great saver of time and patience. In Fig. 
1, AA are straight-edges, B is one of the 
eight arms forming the adjustable trusses, 
secured at a by nurled nuts engaging studs 
set in the straight-edge. The joints at b 
are ordinary caliper joints and at b’ the 
rivet goes thru the straight-edge. To open 
the gage pull the joints at b in the direc- 
tion of the arrows. It requires considera- 
ble pressure on the straight-edge to move 
it, which is a good feature, as when it is 
locked it is very rigid. The graduations 
are not necessary, but facilitate calipering. 

I find it much easier to set the gage to 
a hole (and then use outside calipers for 
turning a shaft) than to use inside calipers 
and transfer, as you then have a duplicate 
at vour lathe, with very little 
the with 


taper right 


danger of shifting, as is case 


( alipers 


Fig. 2 consists of straight-edges A A 
and cross-pieces BB locked with nurled 
nuts, and is used in conjunction with Fig 
1 for making templets. Take No. 1 gage 
(down on the dock or wherever the job 
may be) and set to the hole, noting the 
depth by graduations, return to the shop 
and set No. you then 
duplicate hole, and by the use of a little 


2 outside; have a 


\N ADJUSTABLE 


red marking can make an accurate templet. 
In the meantime No. 1 gage can be used 
to fit the shaft or bore to 
be made for any size hole from 14 


The gage can 
inches 
up, tho one for a 1%-inch hole is rather 
frail for anything over 6 inches, one for 
a 4-inch hole is rigid enough for a 18-inch 


hole A. S. MACKENZIE. 
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Drill Jig and Holder. 

The drawing, Fig. 1, shows the section 
of a bearing with which I had considerable 
trouble in drilling the two small holes until 
the jig, Fig. 2, and holder, Fig. 3, were 
made. The lower end of the jig is bored 
and has a taper plug fitted which is tight- 
in position by means of the 


ened when 
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gether must necessarily wear out. Lately 


there seems to be a tendency to admit that 
under favorable conditions and ample lu 
brication it is possible to keep the sui 
faces out of actual contact and have only 
the oil wear out. 


1 


I wish to relate something that would 


probably have been regarded as a “‘Nsh 
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4 DRILL JIG AND HOLDER 
story” at the time, tho it is an actual o« 
urrence and fits in perfectly with our 


| 
C 
ES 
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FIG, 2 
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TAPER GAGE 


screw. The holder is simply a V-block 
held at the necessary angle. 


RuHopericK DHuv. 





Lathe Spindles Running in Solid 
Boxes. 
There was once a settled idea that a 


bearing and a shaft or spindle running to 


present ideas. 

We put two new 14-inch lathes into the 
shop to use. They were of our own make 
and standard in every way, except that in 
place of split bronze or composition bear- 
in solid 


ings for the main spindle we put 


cast iron boxes. These were straight bear- 
ings, 234x334 inches and 17¢x3 inches, 
without any means of taking up wear 


he spindles were of crucible steel forg 


supposedly about 40 points carbon, 


Ings, 

possibly a little more, but were annealed 

The two lathes 
4] 


Setting up Loo! 


before turning and left so 
the 


were put in next te 


and were run by anyone, boy or man, who 
came along. No one had any care or re 


for then 


sponsibility 
Our foreman, of course, kindly explained 


to me that they would need new split 


boxes as soon as they wore to a bearing 


heard of them, till one 


afterward, when 


This was the last I 
lay, almost seven vears 
this same foreman came into the office one 


day and asked me if I knew that those two 


14-inch lathes had solid boxes [Investi 
gation showed, after tightening the boxes 
in their seats, that there was no appreci 


able play in the spindles 
lathes, 


were 


\bout a year 
pretty well worn in 
sold. I do 
them now, but I 


that a 


later these 


other ways, not know 


become of 


this 


has 
that 
which 


what 


1 


think experience shows 


bearing cannot be monkeyed with 
] life asa 


bills 


1as as good a show for long man 
doctors’ 


Ss. Fy 


Institute 


who can’t afford to pay 
FISH 
Worcester Polytechnic 
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A Portable Worm Driven Boring s turned out of mild steel, being 6 inches by wedges or set-screws, as desired. Thx 
Machine diameter over the worm, which |] | 


has ; machine has a three-coned driving pulley 


louble lead, 1'4-inch pitch, case-hardened, / which is driven from an overhead co 


The cketches ch 4 1 ble OT o 1 ’ ’ : ’ ’ , 

Phe sketche how a portable boring supported by the two bearings G, with  tershaft, when used in the shops, placed 

~hine serer cl t _ or . hle is — . ‘ , , 
machine, very cheap to make and capable caps 5 inches wide and gun-metal bushes n a convenient position, the shatt having 
of doing accurate work which is som bored out to receive the thrust collars. a keybed cut the whole length to allow 


times performed on machines costing The worm-wheel C is made of gray iron, driving cone pulley to be moved along the 


nearly ten times the amount of money with fifty-five teeth, and has a long boss. shaft to suit the position of the boring 


i eT a ade ‘ ’ m . % v : ‘ 
We find it profitable to keep four of these ¢act on as shown in Fig. 6, 8 inches dian machine. which varies somewhat acc 
} 


machines almost continually employed. eter, with a thread cut on the back end jing to the work in hand J. Gree? 


two of these operating chiefly on Corliss and two lock nuts which keep the wor Englan 

valve seatings, both on the same cylinder, wheel firmly in position in the carriage B 

one machine at each end. In such cases The boss is bored out 4% inches diam | have seen a man spend more time and 

ye man can easily mind two machines eter to carry the boring bar, which it do more damage t is work trying to 

on a large surface plate on the shop floor drives by a key % inch wide sunk in the drive one crooked nail which had been 
] : 


where the cylinders are bored, the ma boss of the wheel and kept in position by “saved” than would have bought several 
chines being brought to the cylinders. We a small peg at each end, passing thru the pounds of good straight ones at the pres- 
also use one in the same manner to bore head and into the wheel boss. the boring ent prices Ben Franklin's old saw was 


out the main crank shaft bearing on the : wing splined the w le lenet doubtless a good one, but no saw will run 
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engine bed tor large Corliss engines uj three small bosses shown at the outer forever without filing; and, tho “a penny 
to 3,000 horse-power The other one we extremity of the ar in Fig. & are tappe ived is a penny earned,’ it 1s sometimes 
chietly usé¢ for outside work, reboring nch diameter and carry the three su heaper to earn the penny than to save 
Corliss valve seatings, etc., driven by a orting stays D. which support the end 1 ad il orke 
small engine and countershatt in su plate & for carrying the feed ‘gear whee 
‘ ‘ | ; : ] ; , 
se 1 1 oe \ ‘ 1 Til eTic T) 8) { Ss 
east vhich are of the ordinary “sun an nae escorted his v1 
‘jo< I and 2 ] { ar tw ory rol - . " ‘ tor | re] thr reat plat t. the \ 
In Figs. 1 and 2AA a WO gray-it planet” type. the square be ai | 
standards exactly alike, planed on the bi : 64 ad 4 ae tor 9 superintend- 
. 1c oO 11¢ centfra mnion cine I 
tom and front, and also on the inside ; B e! ( finally ventured to 
ndle ar ceep the si y st hae 
r es int vhich the Carriages 1 \\ the T 
- ’ vy tor drawing ¢ ar DOW : 
made a nice ling fit. The carriage ‘ t ¢ eve do in conne 
: . ; The borine bar 1s 10 te ng and oe Pe - 
red out to carry the boring bar, whi tion wit is plat lo which the genial 
7 , bored out for distance of 5 feet t eal eae + 6ONRT O11 701 eall o 
| inches diameter, as shown 1 g : uperintendent repli Well, I'll tell you, 
a . —— : the ton of the thread on the feed , : 2 . ; ove 
I The two bolts fitting in the te ots J ru we ' the hardest thing I ever d to do in con- 
on the front of the standards clamp the HCH SCCUS Ce Dal Ce , nection with this plant was to get the job. 
carriages in position when set. The hand stened e end of tin y e ext World 
wheels K raise and lower the carriage screw inch diameter and having 
thru the screws O working in a nut in B quare thread with six threads per incl At the Ne d cotton mi 
shown in Fig. 3 at P The worm H The cotter hole in the bar 1s for carrying mill powe it 86 horse-power 
shown also in Fig. 7, with thrust collars the boring cutters, which are either held at Minneapolis it is 75 horse-power 
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A Plea for Breadth of Culture in the 


Technical School.* 


lhe other speakers to-day are presi- 


dents of colleges, educators of wide ex- 


perience and national reputation, and it 


savors of rashness for me in their pres 


ence to venture opinions upon the aims 


and methods of a technical school; but 


during my twenty-five years of taking on 


technical graduates in almost every yeat 


and trying thru them to keep in touch 
with the schools, I have often found what 


has seemed to me a_ misapprehension 


among students, friends and patrons of 


technical schools, that to an audience ot 


friends and patrons a few words from the 
standpoint of a business man and prac 
tising engineer may have some interest. 
Why do we not find the greatest prizes 
of the industrial works and of civic ad 
ministration going more often to the tech 
nical graduate? Why does the commer 
salaries than 


We have all 


that 


cial department pay better 
the engineering department ? 
seen plenty of examples that prove 
technical training is of itself an aid rather 
than a bar to commercial success 

Have our men got too narrow a train 
ing in the technical school ? 


Within the 


to hear two heads of great concerns, each 


past week I have chanced 

scientific 
the old 
tion fits better for the position where on 
deals 


thon, 
for the 


employing many 


that 


men, say, i 


substance, academic educa 


with men, or 


while the 


for the $10,000 posi 


school fits bette: 


technical 
position that deals with materials, 
or for the $4,000 position, and I note that 

ns of my old classmates are being sent 
first to Harvard or Yale 


and 


or Dartmouth for 
ur years then to “Technology” for 


a ‘wo years’ course in science 


Six years time—from cighteen to twen 
tv-four—is more than the average young 
afford school It 
brings him into the works too late. When 
we more fully appreciate that cducation 
than 


man can to spend at 


rathe) information, is the true aim 


of the technical school, then a broad edu 


cation and sufficient information can both 


be given in a four years’ course 


Can we not give a better education t 


majority of students and 


thirst for 


the vreat our 


plant in them information by 


doing fewer things more profoundly and 


the 


putting more emphasis on personal 
element ? 


Is not the one great captain of science 


or industry, like Pasteur, Kelvin, Erics 
son, Bessemer, Westinghouse, Mills, 
Brush or Alexander Brown, and a hun 


dred 
and his neighbornood than a room-full of 
the 
and corporals of science and industry ? 
the 


others. worth more to his country 


very necessary and useful sergeants 


Cannot our school do most good 


and best serve all, and best stimulate the 


ambition of all, Sy trying to fit men for 


the position of captains; and if the man 


*Extracted from the address of John R. Freeman 
at the inauguration of Charles Sumner Howe as 
President of the Case School of Applied Science. 
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skilled in the applications of science has 
also executive skill and such knowledge 
that he 
and arouse men, will not he have a wider 


of men can negotiate, convince 


opportunity to do good and to advance 
the state of that art and the public wel- 
fare; and shall we not by addressing our 
teaching to the highest grade thus pro 
duce more of the $10,000 men and at the 
same time better $4,000 men? 

In separating students into many 
courses, is there not danger of splitting 
things too fine? Have we not gone too 
far in specializing for the undergraduate ? 

It is a matter of slight importance to 
the machine builder whether he takes the 
engineering, civil 


course in mechanical 


engineering or general physics, if he is 
fortunate in his teacher 
The 


school is not the filling of a man’s memory 


chief function of the technical 
with formulas and with knowledge of how 
everything is made, but rather is the train 
ing in methods of thoughtful research, of 
put the 
where and how to find the answer, of how 


teaching how to question and 


to set traps for his own unconscious 


errors, how to save time by understand 
ing just what degree of precision is neces 
sary to the case in hand, how to measure 
with certainty the limits of the ever-pres 
ent error, and above all to develop and 
strengthen a warm, enthusiastic, undeviat 
ing love for the truth 

In my own college days I did not hav 
grasp the 


it made plain, and I failed to 


fact that perhaps the greatest opportunity 


of college life is that of coming to better 
know one’s fellowmen, and it is in failure 
to appreciate this more than in any other 


one feature that the professional school 


has failed in comparison with the older 


colleges In the protest against the old 


education, exemplified in the early de 
velopment of the Massachusetts Institut: 
similar schools 


the 


of Technology and other 


beyond cente! 


the pendulum swung 


and the value of the social idea was for a 
time not appreciated, and to many of us 
there was lost the inspiration and broad 
ening, the deeper understanding of hu 
manity that may come from entering into 


the daily life of the ancient civilizations 


enough to understand that human nature 
is much the same thru three thousand 
years We missed that focusing and 


sharpening of the wits which comes from 
taking time for the discussion of current 
events with our fellows 

One of our professors read to his class 
Master 


part,” as 


Holmes’ verses on the Deacon's 


piece, “equally strong in every 
McAndrew’s 


The 


young man should be led to find inspira- 


typifying the ideal machine. 
hymn may teach a deeper lesson. 
tion in his machinery while in the techni 
cal school. 

A few weeks ago, in Chicago, I sat be 
side a classmate, a former “grind,” now 
a successful man of business, at a gather 


ing of the graduates of one of our largest 
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“We 
taught to 


Said he: 


being 


technical schools. were 


brought up wrong in 


spend so much time on our studies; w 


practised a false economy in being too 


thrifty in our earlier years.’”’ We were too 


late in learning that opportunity, sustaining 


power and a stimulus toward success 


come more from a wise good-fellowship 
than from high scholarship, and that the 
art of being what in your terse Western 
phrase is called “a good mixer” was an 
art well worth time, money and paternal 
advice to ‘cultivate. It is by giving the 
technical graduate a wise start in this di 
rection that he will ultimately come more 
the 


higher salary of the commercial end 


often into larger opportunity and 
This social feature is, in the final analy 
sis, the chief value of the engineering so 


Altho 


which one 


cieties papers are presented in 


engineer so presents his ex 


perience that a hundred others may find 


each his own course more clear in at 


tacking a similar problem, and altho on 


may hear presented in an evening hour 


the results of experiments and research 


that have cost a year of toil, alls 
summed up in a few lines of formulas o1 
constants that a repetition of this labor 
and expense is saved to all who follow 
and altho the master mind may publish in 


the transactions a study upon difficult and 


disputed points that will lighten labor o1 
lows: yet 


yt 


save mistakes to many of his fel 
the 


the Society o! 


after all pre-eminent usefulness 


Engineers is in the bring 


ing of men ‘nto personal relation, inspir 
ing the young man by personal contact 
with the man who has done things, giving 
the older man a chance to size up the 
vrowing young men; and among equals 
it removes the bitterness to personally 
know our successful competitor and t 
know that he is a good, honest man 


The Flower Bed and the Flag. 

contributor, ““W. Os 
known as 
such when visiting the shops of the Lodge 
& Shipley Machine 
referring to | 


his account of his 
(published at page 1716, Vol. 27), the ed 


our 


It seems that 


borne,” did not make himself 
Tool Company, and, 
visit ther 
itor has a letter from Mr. Shipley in which 
he SaVS: 

“We are very much complimented by the 
kindly remarks of your correspondent, and 
the fact that our advertisement this week 
is an illustration of our shops seems som« 
fact, 


almost ‘pre 


the 


what opportune—in 


The 
flower garden, however, is that the gentle 


arranged.’ only trouble about 
man did not come at the time of the year, 
evidently, that flowers grow in this neigh 
borhood. We extend not only to yourself, 
but to him as well, a cordial invitation to 
come here about the middle of next June, 
and you will see not only a bed of flowers 
seventy-eight feet long, containing a thou 
sand to twelve hundred plants, but the 


American Flag in all its glory—all as 


shown in our illustration.” 
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Notes on Cranes. 


BY A. D. WILLIAMS 


There are several types of trolleys used 
on cranes—double drum hoisting on both 
ends of the rope, single drum hoisting on 
single drum hoist 
double 
The drums may 
to the 


both ends of the rope, 
of the 
les hz ry yt he sts 
drum having two hoists. 
be 


ing on one end rope, and 


at right angles with or parallel 


girders. Chain and wire rope are both 
employed for hoisting purposes, and where 
rope is mentioned in this article, chain 
nay be substituted if desired. Rope. how- 


ever, is more reliable, and if proper sheaves 
It 
be 


ength 


Ss 
» 


winds closely 


ire used is very durable 


on the drum, which designed t 


it, 


must 


and reduces the | of drum 


for high 


sometimes employed, 


Suit 


required hoists Pocket wheel 


hoists but they 


\broad 


built 


are 
are very rarely operated by power 
been 

\ 
d, 


some very heavy have 


Hlat-link 


cranes 


using built chains few 


up 


screw hoists have been constructed, and a 


number of rigid-bar hoists, rack-and 


lift, 


cial machines designed to pet 


pinion are in The last are spe- 


LIS 
form a single 
operation 

\ 


ts of a frame, 


trolley consis me or 
more trains of gears, some shafting, one or 
more motors, and safetv brakes \ sole 
noid or electric brake to hold the load 
when the current is cut off, and a safety 


clutch to prevent its running down too 


are provided. The motors may be electric, 


hydraul 


pneumatic, euma 
ind hydraulic cranes have a limited field 
Steam cranes can be ed wherever a 
track can be laid and coal obtained, and 
for many uses are almost indispensable 
Electric cranes in mills, shops, vards and 
foundries have practically driven out all 
other forms 

For high-speed cranes cut gearing is 
usually employed, except for the drum 
gear and its mating pinion, which have 
cast teeth. Diametral pitches and invo 


found convenient, as 
the 


lute teeth shapes are 


slight variations in center distances 


due to wear and other causes are permis 
sible. Circular pitch, however, is still in 
use, more particularly with cast gears, and 
le-acting tooth shapes are used 


half 


special sing 


Cast either shrouded « 


gears are yr 

else run with a full shrouded pinion 
Some crane builders manufacture their 
own motors and have standards from 


which they decline to vary when business 


Others use the standard Westing 


5< good 
£7 ( cM 


house or General Electric street-car type 


or other motor, and, while sticking 


closely as possible to one make, will 


the 


com 


ply with purchaser's specifications 


} 


The builder's interests are met by the mo 


tor that costs him the least in time, trouble 
He i 


it has been accepted one vear and paid for 


and cash s thru with the crane when 


The user, however, has it to keep, and it 
is generally very much quicker, easier and 
cheaper to get repairs to a standard make 
of motor than to one of a special type 


Direct current of 110 to 500 volts is used, 


AMERICAN MACHINIST 


220-volt current being a general favorite 


Very 


use f 


few alternating current motors are 


in rr crane but there 


difficulty i 


purposes, 
1 the way of their use provided 


° _ ¢ P asl 1 
current is available 


The f designing shafting are 


methods o 


well known. Bending and torsion must be 
taken care of \ll the keyseats in each 
shaft should be of the same width and 
depth, and shafts should clear the hoisting 
chain \ll bearings should be split, witl 


removable caps and plenty of oil grooves 


[he bearings are generally lined with bab 


bitt metal, but some who wish to be real 
swell insist on bronze bushings Both 
kinds wear out, and it is slightly easier to 
refill a babbitted box than to make a bush 
for a slightly worn shaft 

The drums should be of sufficien neth 
to take all the rope in a single wrap, at 
allowance being made for the tact that ‘ 
rope will stretch slightly in use, and a 
least one full turn should remain on th 
drum when the hook is at its lowest point 
Double drums taking up on the opposite 


ends of the rope are rarely required, unless 


the hight of hoist is very Ingh, but are 
quite common on chain hoists. For W 
speed cranes, for power-houses and similat 
classes of service, single drums taking on 
one end of the rgpe, the other end being 


inchored to the trolley or ] 


used This type of trolley does not dis 
tribute the load equally to each tract 
wheel Botl f the ove twist the load 
lightly around its vertical axis in hoisting 
Single drums winding from both ends to 
ward the center tl ends rf the p< 

e generally used: they give a_ vertica 
ift, the drums being at right angles the 
girder ind the fall between then For 
pre he rt dle cranes tw fall ‘ ( 
iuired The drum are m nted varalle 
with the girders and the falls outside of 
them \ smal xiliarv trolley runs be 
tween the girde n ther wer chord 
and is used for slagging the ladle and light 


lifts Guide frat 


nes are often put on cranes 

for this work to steady the ladle and guard 

the squaring shaft The load usually 

Sways more on rope than it does on chain 
hoists 

Pocket wheel chain hoists are common 


ight work, but 


n cheap hand cranes for 


are very rarely motor driven \ chain 
tank ts desirable to prevent the slack muss 
ing around loose, but is often mitted 
The pocket wheel should have a= chain 
guard to prevent irls and keep the chan 
from jumping out of the whee 

Screw hoists are rare They may be of 
either the rising and falling nut or sta 
tionary nut type. driven by bevel gears 


a right-hand 


tied 


Two 
the 
gether to prevent their turning, avoid the 
of the 


necessary with single screw hoists 


wheels 


left-hand, 


worm screws, 


ind a nuts being to 
crosshead 


A ball 


avoid 


heavy guides and 


use 


joint suspension 1S to 


necessary 
bending stresses in the screws 
Rigid-bar hoists are commonly used fot 


pit furnace cranes or vertical charging ma 


chines The lift is usually by means 
a rack and pinion and lip device 
necessary to prevent tr e from ove 
running The ngs a pened and close 
by compressed air ot notor-driven try 
device \ d whee ( | » SWive 
the tongs The bridg \ s usu 
prov ded W th ig! ( ) ike The 
principal disadvantage of this machine 
the amount of headro quired, 25 te 
pp ONIMALCILS Ve \ VY Ta 1] 
bar is co erbalanced ve power. TI 
operat 1 i iveis on tf 
trolley. Cha ) got have 
bec dev sed, Live v rcal a 
mounte 1 eo | trolley 
SWI1V¢ thre nw h T 
the ¢ i 1 ed w det 
pull off to preve swaying 
Som ) ( re ‘ eel Ie Vist 
for rolling the " 1 mital ax 
1 iddit 1 | 1 i¢ vith ‘ 
ercise of the These n 
chin i i tf neg eCcavy Tore 
ngs unde rine ean 
( uspens I pl ved 
ivoid s \ crane 
] typ ze f ipe g 
neYg p! { | {! Ve t nt ure 
Nhe ( d ( built 
fron t} preterence 1 
g yf | constt 
t ( ( tor I-h 
‘. . y 
lk \ | ‘ ; 
upp thre ) 
IF geht t1 1 cal 
ed, t fo ture m 
wr from side « ¢ eel ‘ 
ders. Lightne \ 
iicmseatile cia P ‘ f} +f 
dit t the fr ‘ 
earings in i It di ( 
depended up ds or sep 
ito inte eK ) mois mad 
I 1 l »>exe!: { tu tion, thev fa 
hold he g 1 hakiness and rapt 
lets 1 ) e of eat many crane 
‘ nprop «dd of framing 
It eapie fh nly merit 
It ( It nm y geal yg vl h rapidly 
erinds li t the ] oS ¢ tan 
the ren e frequent 
WS ee ne lal , intial 
nsidered to he a good inde —— 
re mie It if framing nigid 
but if it limbs year may TT ( 
venly distributed by t working f ti 
frame ind the only il est ( ilipe 
‘ Vie the end rt tooth on the pinior 
1d one t nating gear close to the 
meshing point This test should be made at 
everal points around their circumference 
Poor alinement ynetimes found in new 
cranes 
Sulfur, which is a nuisance and an im 
pudent adulterant among the metals, still 
has a way of keeping itself! uncontamin 
ated American producers of sulfur offet 
it 99.9 per cent pure 
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makes it 


does 
in fact. SO far as we can recall, 


similar 
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Some Editorial Problems. 
previous 


We 


the position of the editor of such a paper 


lave, in a issue, likened 
as this to the position of umpire of a base 
bal] The 


decisions that 


game 


will 


umpire can never make 
every one 


be 
] 


of the players and every one of the 


just as 
specta 


tors would like to have them. The umpire 


knows this perfectly well. He also knows 


that in all probability there are players in 
the game and spectators who know at least 
as much about its rules and regulations 
as he does and would be just as capable 


the 
is impos 


of rendering judgments 
But it 


these 


correct on 


close points of tl 


_ ble 


] 


le game. 


for him to consult men even if 


1c could identify them and pick them out 


from the others who know less than he 


does and would not be so well calculated 


render wise dec 


isions 


But the responsibility for making deci 
sions rests with the umpire. There may 
have been a mistake made when he was 
ippointed to the position and he may him 
self think so, but having accepted the 
responsibility he, and he alone, must pet 
form the duties of the position. He may 


listen to protests and due considera 


give 


tion to opinions of those who think 


differently from himself, but the final re 
for 
and he 


sponsibility decisions must rest with 


must therefore make 


journal as this 
ird the 


‘swelled 


possessed any natural tendency tow 





ffiction popularly known = as 


head” he would with experience soon get 
ver it The mere going thru the cor 
espondence would on relieve him of 
ny suspicion he might otherwise have 
t he was fallible, and he would soon 

don the idea that he could possibly 

sh any one number of the paper or 
ven anv one article that all his readers 


vould approve of or that some of them 
vould not severely condemn 

For instance, there was last year a series 
f articles relating the process of de 
velopment of a new turret lathe. We illus 


rated the perfunctory 
appeared, but in talking 


lathe in a rather 


way when it first 
vith its inventor (who happens in this case 
the comnpanv. which 


do t 


and designers cannot do) he said 


be at the head of 


and thus can hings som« 


nventors 





hat the experimenting that had been done 
onnection with the development of thi 
ne ] d e¢ very extensive ; much 

id been very tructive to himself 

! ( ‘ ected with it. Some of 
machine ) during the trving-ou 
Cs nN ch nes rethe W t] the d W 
gs, photographs, data, et failures as 
( Ss successes were re id, ft our 
lispos; ] for publicati nif we wanted them 
Now, we confess we were hly pleased 
eceive sucl n offe Sucl il one 


not come to an eaitor very 


no 


opportunity has ever been offered 
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competent man, familiar with machines of 
the class referred to and an expert with 
He what he 

ey 


considered the most valuable material, and 


them. found a wealth of 


his only regret was that there was a lot of 
it there, especially that which related t 


hydraulic feed experiments, which he sim 


ply could not handle within anything like 
a reasonable amount of space or at an 
expenditure of labor which at the tim 
seemed possible to bestow upon it Si 


freely placed at ow 


We, 


les we did publisl 


this part, tho it was 


was omitted however, con 


artic 


disposal, 
sidered the 1 exceed 
ingly interesting and valuabl 

During their publication we 


postal card, the writer of which 


sign his follows: 
“When the MACHINIST cam 
hit 


reference to mentioning special manufac 


name, as 
it first 
hard in 


out 


they other trade papers very 


ure in their papers—now every once in 

while we get a dose of Jones & L. Tur- 
ret Machine. There is nothing so wonder- 
ful about their machines the motions are 
il] mechanical we uy the paper to get 


instruction and knowledge and not special 
ne 


firms—Keep wy 


number, and hig! 


&C and you will not 


description of special 


squaring of speed stee 


IOS Su scribers 

\bout the same time we began to hear 
from the various men who look after ad 
vertising matters for tool-building con 

rs and who of course know nothing of 
technical matters connected with machine 
tool design or constructiot1 They saw 
nly one fac connection with these ar 
cle namely, that the firm b ling the 
turret lathe in questio1 g g a lot 
f advertising hey did not like this 
Most of them thought probably that it 


was advertising pure and simple and never 


dreamed that the AMERICAN MACHINIST 
has readers who eagerly go thru all such 
records of experience and carefully study 


them. Some of them were ugly about it 
and hinted at fines they were going t 
impose upon the umpire 

\bout the same time we re ved a let 


ter from the chief of the drafting 
f a 
in which, after commending the articles 


famous tool-building estab] 
r Says 


‘The 


general plan of showing li f 


experimenting thru failures or partial fa 
res up to fir Ice’ ( 1e of 

u1¢ il d s fi pape ke UT 
n get hold of h information that mar 
facturers \ g ft have ) blished 
it is line of g Q iluable pointers 
By what t 1 Ve what will 
e succe I 

He at the ame me exp SS¢ -oret at 


not finding in the articles full information 


regarding the use of fluid transmission of 

feed motions In other words e would 
ive been bet er ple ised had the 

been much longer, or more numerous 


\ letter fr r and su 


1 
chiet enginee 


perintendent of another famous tool-build 


ing establishment much the 


r xpressed 
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same opinion and said that, not only he, 
but nearly all the men employed in the 
engineering and drafting departments had 
read the articles with great care 

And so it is readily seen that the umpire 
cannot make decisions that will suit all 
that take part in the game, nor all the 
spectators. He can only go on and do the 
best he can in each case, knowing that he 
will occasionally and perhaps often make 
mistakes, but hoping that, so long as h« 
is honest and fair and does the best hi 


can the players and the spectators will 


not; all at the same moment, be so outraged 
as to rise in their wrath and drive him off 
the field. 

In the meantime if any other machine 
building concern has equally interesting 
and valuable material which it is willing 
to place at our disposal we shall be glad 
to get hold of it and will go to any reason 
able expense in publishing it. The firm 
supplying it will be more than welcome to 
any incidental advertising there may be 
the publishing of it, and whether they ap 
pear in our advertising columns or not w 
make no difference 

Our contributor, Mr. Edward F. Char 
dler, is taking part in the much discussed 
question of the quality of air found in the 
new subways in New York. His argument 
Ss a unique one, to the effect that the sub 
tubes, similar in 


ways are simply large 


their nature to those which are regularly 
used for the production of ozone by the 
action of electricity upon air; Mr. Chan 
dler stating his belief that every flash or 
discharge of electricity which takes plac 
hrircl nd 


Dpriushes ane the 


between the contact 
third rail or between the wheels and 
the rails develops a certain amount of 
ozone at a point in the tube which makes 
t especially likely to be fatal to microbes 
and that therefore the subway air is likely 


1 


to he even better for consumptives and 


itthers than the ordinary air of the streets 
of the city 
Our contemporary, Engineering New 


s, we think, perfectly justified in taking 
the I-told-you-so attitude as it does in its 
ssue of January 5, with regard to fog 
the new underground railroad Seven 
vears ago, when certain men and journals 
were advocating the construction of the 
subways, others were opposing them (for 
reasons probably satisfactory to them 
selves) and at that time The Evening Post 


dropped avremark indicating its belief tl 


the subway would be free from fog. For 
it was-ridiculed by the Sun and the 
Railroad Gagetic, and thereupon Engince 
ng News took the matter up and gave 
reasons for believing that the 
tually would be free from fog 
turns out that this is the case, 

time recently when the city and 
were enveloped in a fog so dense as 


Sees 


make moving about by almost any othe 


means extremely difficult and hazardous, 
the subway was entirely free from fog a1 


its atmosphere was clear 


out 
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liable in use. The press is geared 1 to 15, The Modern Economies in the Rail- greater dividends. This, in a large meas 
the large gear, with teeth cut from the road Shop. ure, is correct, so far as it pertains to the 
solid, 34 diametral pitch and 14-inch We take the following from an address by-gones, but during the last few years 
face. The width between uprights 1s 38 ie Sinkeot Cieante. superintendent of mo- Wonderful strides have been made by the 
inches, the press bed being 38x38 inches shin power, Chicago & Northwestern Rail motive power departments in the direction 
The weight of the machine complete ts way, to engineering students of Iowa State of introducing modern tools and facilities 





























Q5,000 pounds It Was built by the Tole dl ) ( ollege : to cut d wn the cost Phe introduction 
Machine & Tool Company, Toledo, Ohio fouching upon the question of shop of high-speed steel in the railroad shops 
\ NEW LATHE TOOL-HOLDER 
Che accompanying illustrations show the (- 
Miller tool-holder for lathe use which is —. 
sold by the New Metal Tool Steel Com 
pany, of 100 Gold street, New York 
Fig. 1 shows a general view of the 
holder, which will be seen to take the pla i 
if the usual tool-post, being bolted to the a 
tool-block as the tool-post usually is. The ‘ 
manner of holding the turning tool and | : ! 
the fact that it is well supported will be O \ 
ipparent from the illustration, as will the \ ie 
method of adjusting it for hight Phe J S 
boring tool is clamped between two plates = \ 
reversal of the outer plate serving to adapt C1) 
the holder to different sizes of tools The 
absence of sockets surrounding the turning A sn He 
tool gives it an adaptability to working in FIG, 2. VARIOUS APPLICATIONS OF THE TOOL-HOLDER 
| has made marvelous changes, and has ob 
Py tained splendid results the introduction 
f this, however, has found many weak 
tools or machines which have had to be set 
side and new and more powerful ma 
chinery installed, in order to be able to d 
e work that the high-speed steel 1s cap 
) t dome, 
Phe railroad 1 hanical engineeri f 
nee t ( I indardized the p 
I ) ol ( ) la we ire enabled ) 
Ilys ul ery 1g I in p ib 
wtet ( rie 1 with th ( | 
Cc ws (| ) t sn engines } 
| can be used lard t pa of large 
eng! i ed whereve possib] 
uch thoug] PIV n this directio 
| ind a decreased cost tor operating t] 
end of the dep ent 1s e resuit 
In most « ss they have only 
| I rH Mi HOLDER de il wit 9 \ 1 the ul d 





‘orners which is shown in Fig. 2, the three 
central views of which show also a square 
nose tool used as a right-hand roughing, 
left-hand roughing and shoulder reducing 
tool. The fact that the tools are of square 
teel and hence capable of being placed in 
the holder any side up gives an additional 
flexibility which is partly shown in the 
right-hand view of Fig. 2. By simply turn 
ng in the holder the tool there shown as ; 
right-hand side tool it becomes converted 


to a left-hand side tool 
BIG BORE TURRET LATHE 


The accompanying illustration shows a 





new Gisholt turret lathe of which the main 











outlines are very familiar to our readers 
ss , I 31G BOR URRET THE 
It has a 5-inch hole thru the spindle which ae ee eee Cee Sees 
thus adapts it to a large range of engine . 
I sf Bt ge OF engine practise, it has often been said that if certain kind of machine, pump, engine or 


_ P - . is ale On os 
and railroad work, and it is also fitted with — pailread shops were run with the same other device; their work is nearly all 


a three-jaw chuck for work on castings. hysiness sagacity that contract shops are duplicate work, and they get their product 
[t has a feed box giving eight feeds and run, the superintendents of motive power out in large numbers, which, of course, 


is equipped with an oil pan and pump would enable the railroad company to pay enables them to do the work more cheap- 
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ly than can be done in a locomotive shop, 


where it is nearly all repairs and where 


each repair job presents different condi- 


ns. But let me say that in the railroad 


shops with which I am acquainted to-day, 
every department is striving energetically, 
systematically and intelligently to cut out 
all unnecessary labor and cost 


Alcohol Motors in France. 
P. Skinner, United States Con 
General at Marseille, 


Consular Reports the 


Robert 


sul contributes to 


following interest 
+] 


concerning 


the 


ing information le present 


status and prospects of alcohol motor 


in France: 


In spite of official encouragement, it 


may be said that alcohol motors and car 


buretors remain to-day incompletely de 
veloped. Many manufacturers have their 
particular forms of carburetors, but I am 

greatest 


informed that one device is in 


demand; yet even of this type, out of 


60,000 carburetors sold only 500 wer« 
tended for the consumption of pure alco 


being destined for the 


ot 


hol, all the others 
use of gasoline or carbureted alcohol 
r 


y unimportant 


1e sale of alcohol motors has bee 
Probably 100 petroleun 
1 gas motors are sol 
for three reasons: (1) The 
f the alcohol; (2) the greater co 
tion per horse-power hour than of either 


vetroleum or gas; (3) the difficulties aris 


ing from oxidation 


The principle upon which th ho 
carburetor referred to operate s the 


same as of the carburetor for gasoline 
These carburetors are manufactured for 
motors of from 4 horse-power upward; 


they differ from the form intended for 


use with gasoline, etc., in that the 1 
heating system is more intense. They 
operate as regularly as the other car 


buretors. In their application to motors 


their advantages and disadvantages are 
thus described to me: Additional supple 
ness in movement, but increased con 


umption compared with = gasolin 


as 


initial heating of carburetor necessary; 


possible oxidation of plugs, pistons and 


piston unless ci 


the 


rings 


motor with gasoline 


moments of use 


The motors operating with alcohol com 


prise two categories—stationary motors 
ind motors of automobiles. Those of the 
first class are generally gas motors trans 
formed by the simple addition of a ca 
hburetor and by some modification of de 
ul. The automobile motors are the same 


s those designed for the consumption 
f gasoline with another for f car 
uretor 

\ method of using alcohol has lately 
been tried, consisting of for the co 


hol ata desired temperature thru a ap 


izer in a quantity strictly measured t 


meet the machine's need 
\t the k 


horse-power motor the c 


ist public competitions for a 
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horse-power hour, 


410 


against 


grams 


per 
578 grams with tl 
above referred to 


American Production of Steel Hard- 
ening Metals. 


BY I rENNII 
\ recent repo! 1 th I 1 I 
steel-hardening s OF ed 
states 1s ot a gre cle I ( Un 
aer his head ire at 
( ba chromiu tungst 1 
Vanadiul titaniu ( 
1! n orcad 1 tine npo I ( ! ( 
hardening pp OSes Mane ( ] 
naturally be uded on a 
Ss very extensive pri 1 ( 
ise in the purific f ste 
thougl etter to treat na 
epo \ pe I ( 
Ve tha \ < ck ( 
stec the proces 1 
CaALLS¢ che ‘ r¢ ‘ IT 
ha tu iL { ! 
nad ter ng eE | d \ 
itter ( ( ired l 
th benet 
physic: li 
Phe Spec wv | 
additions vary v ( g 
ndividual properties of t 
nd elastic lim of conductivity of hea 
ind electri ty ot lagi ( 
OT resistane ) npac whethe h 
or iT r | t< It niy wotlk we \ 
vears since ti first of ese metals, nick¢ 
began to be used te inv extent tor t 
hardening of steel Experimen to de 
termine the quality imparted by these vat 
ous metals, and their consequent commer 
cial value, are now conduct ona largc 
scale by means I h r trie lurnac 
which makes possible the reduction of the 


. 99 
ferro all 


Most 


vs directly 


of the nickel and cob 


in the United States comes from the Min 

La Motte, Missouri, where is obtained 
is a by-product in lead smelting Phe 
production amounted 1902 to O61 t 

f matte. The nickel content of this matt 
was 114,200 pounds, valued at $45,900, and 
th cobalt ON de content Vas 120,00 
| und vied S 228.000 ihe pt ven 

f nick d cob r n the | 
Ctot Thy ne 1002 g7001170T ] ¢ 125 1 
btained in Or nd Idaho during 
| Ces St of d ( mn t we () \ 

) lrve ] t S1T.900 vere liiy ed \ 
nearly the ckel used in the United 
St { din ¢ ida " ] 
heen neluded he eport ving 
nN nt of the ve utput 

California is the only Sta it p 
Inced v chromite l ‘ | 

n ‘ ed, duri t ( 1903 | 
‘ tp mount t so ng t valued 

$2.250 \t he presen t early 
th r mite used in the | 1 Stat 


in the 
2,451 t 
trated 


$110 1 


( 


enta 


Many 


In 
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Technical Publ 


ications. 


690 


hesten 


Was 


t SOOT 


~O4 I1O4 3 
di 1 iz xt 
rupee 

iT | } 

no 1 po 
ly has bee 
The cont 
( ot court 
PA 1 Ith ¢ 
f Indian ane 
ind wea 
we earn t 
1904 and 
ré inde 
1 te! ( 

‘ VA 

n Elementary 
1D. Hotfman 

aoe witl 
‘ XI 1 
Burt ’ 

te, Ind 
} ( 
a cng CT 
) \ » ; 
co ‘ 

] en 
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ng IgO3} Was 


concen- 
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i) 
rned | | Part If] » follow 
A ta ip evlind pistons, valves, et 
na sil r manne 1 ibject matter 
form of note ther in that of a 
( s familiarit th theoretical m 
! med discu n 
( ( trictly nere 1 to id 
the | gn I mplete machine ( 
in of tached part For college use 
form f tl 10st tisfactory meth 
ds of presenting thre ) t that we have 
een 
Phe B C of the Differential Calcul 


By W. D. Wansbroug! 


with 30 illustrations 


148 5x7'4-inch 
The Tech 
nical Publishing Company, Manchester 
3 shillings. 

This book is a praiseworthy attempt 


smooth the path of the beginner in the study 


of the calculus by explaining first of all its 
fundamental philosophy. In doing this tt 
idopts a combination of the infinitesimal 


idea and of the limit idea. Thus it regards 
dy 
ada 


time it 


limiting value and at the same 


both 


and dw as 


ind not quite zero—that 1s, as 


ards dy zero 


reg 
having 
than assignable value 


alues le any 


Having values they are not zero, but those 
being less than any assignable value 


tho 


value 
they may be 


While the 


which 


treated as they were 


discussion is probably as clear 


clings to the infinitesimal 


idea can be, we cannot regard the result 


is satisfactory. The regarding of a thing 
as both something and nothing, or the con 


cannot be 


‘eption of two kinds of zeros, 
defended and is not in fact at all neces 
irv in the study of the calculus. The 


id Bledsoe’s ‘Philosophy 


to learn how fatally de 


Luthor should res 
of Mathematics” 
philosophically speaking, is the in 
finitesimal idea should then 
“Differential Calculus,” 


rective, 


and he read 


Byerly’ in which 


the subject is developed purely on the 


limit idea and without so much as a men 


tion of infinitesimals, which uses a nota 


tion that gives the student no inkling that 


anyone ever had such a conception of the 
subject, which explains no philosophical 


difficulties because it has none to explain 


ind which introduces the differential nota 


on only after the student's conceptions 


f the subject are formed and as a prac 


tica 


expedient in connection with integra 
ae 


Society of Engineers, J. 


The Western 


H!. Warder, secretary, 1734 Monadnock 
Block, Chicago, IIl., has elected the follow 
ng officers for the current yeat Presi 
dent, Edward C. Carter; first -vice-presi 


A. M. Liljencrantz; 
Chas. F 
president, L. P 
\ndrews Allen; 
W. Snow, Geo. M. Wisner; past presidents 
in the board of direction, W. H 
Ralph Modjeski, H. W. Parkhurst 


sec ynd vice 


Loweth;: third 


dent, G. 

president, vice 
Breckenridge; treasurer, 
trustees, B. E. Grant, T 


Finley, 





In the United States 527,467 horse-power 


oft water power ts applied to electrical set 


VICE 
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Incorporation of the Cleveland Twist 
Drill Company. 


he history cf this company is an intet 

( ting 1i¢ 1 d nm re sp s ypica 
f erowth of Am in industrial et 
) li 87 J [> £0 1 " ery 
les y began manut g tools in 

1 Five rs later F. F. Prentiss 
| n and tor twenty e vears thi 
vartne p was known as the Cleveland 
| t 1) 1 ( Many Th business pros 
pered, until to-day its product is found 
erever civilization exist The immense 

I ry uit up a 111¢ eased bus ess de 
hanae l l d equipp d with special and 


lern machinery and appliances, further 


result of successful business 


\Rer thirty 


” a 
years of constant 
tivity Mr. Cox has decided that he has 
ned a little rest and relief from respon 
bility, this decision being hastened by the 
fact that his health demanded a chang 
The partnership was therefore merged into 

tock company, December 31, 1904, with 
out change of firm name. Before trans 
ferring the partnership affairs to the stock 

mpany several of the old employees were 
take and the 


was readily accepted by all to whom the 


nvited to stock opportunity 


privilege was accorded While Mr. Cox 
vill be relieved of active duties, he will 
till retain his large holdings and also 


erve capacity of vice-president and 
director 

The other officers of the 
eo 


iwer ; 


company are 
nd general man 
Geo F 


Prentiss, president 
E. G. Buckwell, 


Kast, treasurer. 


secre tary . 


Notwithstanding the change the person 


nel of the company remains intact and the 


guiding spirit of the past will continue to 


direct the future 


Personal. 


Russell Robb has become a partner in 
ie firm of Stone & Webster, 
Boston, Mass 
Lea has resigned his position as 
Steam 
| 


Furbine Company and has opened an office 


electrical 


lgineers 
E. 2 
sales manager for the De Laval 


it 42 Broadway, New York, as consulting 


engineer. He will make a specialty of 
turbine engine power plants and pumps 


W.L 


f our Information Department, has been 


Campbell, who has been in charge 


appointed to represent the AMERICAN Ma- 
CHINIST, Power and the Engineering and 
Vining Journal in 
headquarters for the present 
114 Catharine St., N., Hamilton, Ontario 
“3 


years sales manager for the 


Central and Eastern 


Canada, with 


Montgomery, who was for many 
Conover Con 


denser Company, and for the past 
New 
Company, has formed a partnership with 
G. M f 
Rogers & Montgomery, 
West Twenty-third street, New York city 
will 


saving 


vear 


York manager for the Payne Engine 


Ragers under the firm name of 


with offices at 147 


firm deal in a general line 
f small labor 


The new 
and are the 


tools. 


exclusive United States sales agents for the 
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new line of hand and press 


Works, 


patented 


punches made by the Gem Tool 


of Brooklyn 


Obituary. 
Edward A. Walcott, of the tool-building 


firm of George D. Walcott & Son, Jacks 
Mich., died December 28 

John Briggs, treasurer of Peter A 
Frasse & Co., New York, dealers in to 
ind hardware, died January 5. He had 
been identified with the hardware trad 
hirty-three years 

Edward D. Jones, president of the | 


& Sons Company, Pittsfield 


paper mill 


1) Jones 
Mass., builders of 
December 30, 


machinery 
1 


died eighty years old He 


had been building beating “engines” mor 
han fifty vears 
Hamilton E. Smith, an inventor and 


pioneer in building steam laundry machin 
Kan., 


He was born 


ery, died recently at Salina, wher 


he had gone for his health. 


in Kentucky in 1819. He was for many 


years in partnership with Benjamin A 
Dare in New York, and later 


ness in Philadelphia 


was in bus: 


Philadelphia, 
years old He 


born in Philadelphia and served his time 


Robert K. Barr died in 


January 3, sixty-two was 


there as a machinist Later he went t 
Montgomery, Ala., and engaged in busi 
ness. When the war broke out he tried 


to come North, but was impressed by thx 
Confederates and compelled to serve as an 
held 


shipyard and 


engineer. In later years he respon 
positions at 


Neafie & 


sible Cramps’ 


with Levy 


Business Items. 
On and after January 1, 
Machine Company, 


1905, The 
Torrington, Conn., will be 
New York, Philadelphia and 
Pittsburg by Manning. Maxwell & Moore. Th: 
ITendey discontinued 
Hill, Clark & Co., 

Machinery 
handle the 


Hlendey 
represented in 


Company has 


agencies with Boston, and 


Thomas & Lowe Company, VProvi 


dence, and will New 


direct 


England ter 
ritory 

The rigid 
United States 


specifications drawn by the 
Navy 
required in 


construction 


Department for auxiliary 
engines vessels 


of recent 


the equipment of 


have done much to im 


prove their general standard of efficiency. It 
is therefore unusual to find that these re 
quirements have been improved upon Such 
however, is true in the case of recent designs 


of vertical 
the B. F. 
Mass., for 


cross-compound engines built by 
Hyde Park, 
driving 
economy 


Sturtevant Company, 


direct-connected generator 


They have actually shown, upon an 


test, a consumption of 
per hour fully 4 


manded by the 


steam per horse-power 


less than that de 


pounds 


specifications These resul 


ts 
specially high 
above 


from 25 to 


are characteristic of a line of 


grade engines being built by the 


tioned 


horse power 


men 
company to develop Do 
Gas & Electric 


has ordered 


The California Corporation 


of San Francisco, from the Stan 
levy Electric Manufacturing Company two fre 
outfits of kilowatts 


virtually 20,000 


quency changing 5.000 
amounting to 
divided 


two 


capacity each, 


kilowatts four ma 
generator sets 
These outfits are for use in with 
the contract which the California Gas & 
Electric has secured from the 


capacity between 


chines operated as motor 


connection 


Corporation 
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San Francisco Street and 
will change the 60-cycle current from the Bay 
County line to 25 

further distribution among the substations of 


the Street The 


Railway Company, 


long-distance eyecles for 


Railway Company. contract 


awarded the Stanley Company also includes 
transformers of 12,000 kilowatts 
The National Electric Company, Milwau 


contract for 
and Ele« 


kee, Wis., has been awarded a 
air brakes for the cars of the Cleve 


tric Railway 





Company 
Manufacturers. 
Auto 

move tt 

(Wis.) 
and 


Tire 
Dayton 


rhe Tennant 
field, O., 
The Monroe 
ably 
rhe Utah 
may establish another factory 


Company, Spring 


may 
Gas Company will prob 


enlarge extend its plant 


Sugar Company, Salt Lake City, 


shortly 
A cotton factory 
moted at Selma, N. C., by M. C 


company is being pro 
Winston 
The Lydia Cotton Mills, Clinton, 8. C., will 
this year add 8,000 spindles and 200 looms 
The Bonham (Tex.) 


has appropriated $75,000 fo1 


Cotton Mills Company 


new machinery 


rhe ice tool factory of Wm r Wood & 
Co., Arlington, Mass., has been damaged by 
fire 

Chas. bk. Perry & Co., will make improve 


ments at their paper factory at Hyde Park 


Mass. 
(Mich.) Metal 
the advisability of 


The Adrian Post 
is considering 


factory 


Companys 


erecting a 


Ann Al 
plant in 


The Ferguson 
bor, Mich ° is 
Toledo, O 


The 


Buggy 
thinking of 


Company, 
building a 
Sheet 


Metal Recovery Company is 


starting to build a new plant at or near 
Waverly, N. J 
The Cleveland Twist Drill Company has 


filed 
stock of 


articles of incorporation, with a capital 


§ 1.000, 000 


The plant at Petersburg. Va., of the South 


side Manufacturing Company, baskets, crates 

etc., will be rebuilt 
The Wolverine Motor 

Mich., 


cate at 


Works 


engines, et 


Grand Rapids 


gasoline proposes to lo 


Suffern, N. Y 
firm of Deuger & 
build 


rhe plush 
Steiner 


manufacturing 
Rahway, N. J., is thinking of 


ing a sixty loom plant 
Ihe Heffernan 


Wash has in 


Works 


construction ot i 


engine Seattle 


hand = the 


costing $250,000 


plant 


Andreas, of Easton, Va has been 


in Vetersburg, Va 


August 
relative to he proposed 
establishment of a silk mill 

West Vil 
American Tin Plate Com 


The tin plate mill at Chester 


ginia, owned by the 
pany, 

R. A. Mack 
lipolis, ©) are 


will shortly be enlarged 


and Hollis ¢ Johnston, Ga 


organizing a company for the 


manufacture of extension tables 


besides boiler and engin: 


An addition 
house, is 
(Textile 


about to be built to the Orinoka 


Mills, Philadelphia, Pa 
Muscatine 
Muscatine, Ia., is 
Northern 


The South Lumber Company, of 


said to be negotiating for 


a mill site in Wisconsin 
The 
veyed to 


Commercial Club, Paris, I] has con 


John J. Cummings, of Chicago, a 
Site for an 
The 
has received an 
site from F. D 
coke 
plant of the 
Company in the 


nterurban car 
Prade, 


inquiry for a 


factory 


Board of Cuyahoga Falls, © 
chair factory 
Brown, of Cleveland 

added to the 


Coke & 
valley 


will be 
(Wis 
Kinnickinnie 


I orty ovens 


Milwaukee Gas 


rhe plant of 
pany pl 
Minn.. has 


the Sharp Manufacturing Con 


mps, windmills, et Albert Lea 


been somewhat damaged by fire 


rhe Standard Ventilator Company, of Mi 
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waukee (capital, $25,000) may build a 


facturing 


manu 


plant to employ about twenty men 


the Goshen 


A building of 


(Ind.) Manufa 








turing Company, ladders, hay slings, « in 
course of col 1 n is en blown down 

Swift & Co., packers, Chicago, LIL, propose 
to remove their soap factory to Kansas City 
together wit the innery and tin can fas 
ory 

Ihe plant ol ! i MG « N Mimpton 
Gas & Electr Lig ‘ pany Catasau 
qua., Pa., will be 1 mstructed and modern 
ized 

A S200.000 eleett plant is to be ui 
the West Side Electric Company, Manitowoc 
Wis.. of which ex-May Wm. Rah Ss presi 
dent 

A canning factory is proposed for Shelby 
ville, Tenn Among those interested are J. Hl 
Neil, Jr., and Judge McCorkle, of the County 
Court 

R. J Stough, J I. Cornelius and others 
propose to organize a stock company with 


$30,000 to establish a knitting mill at Cor 


nelius, N. C 

understood that the Whitaker-Gless 
Wheeling, W. Va., build a 
Laughlin plant in 


It is 
ner Company, will 


new mill, probably at its 
Martin’s Ferry, O 
rhe 


ville 


Paraffine Paint Emery 
Oakland, Cal addi 
$100,000 plant for the manufacture 


Company, ol 
contemplates the 
tion of a 
of parattine paper 
Account Vile 


written to the 


The Simplitied Company, ol 


Zanesville, O., has Chamber! 


ot Commerce Colorado Springs, Colo., in re 


gard to building a that city 
rhe Bullock 


pany has closed 


plant in 


Electric Manufacturing Com 


contracts Loi the erection ol 


a four-story building, 55x210 feet, on the 


west side of Forest avenue Norwood, © 


The American Seeding Machine Company 


with general offices in Springtield, O., is said 
to be considering plans looking to the en 


largement of its plant at Richmond, Ind 


Phe Alleyne Brass Foundry Company, Cleve 
land, © maker o 1utomobile castings, et« 
has bought a site at Detroit Mich., for a 


ranch factory to employ about 100 men 





The Morse Chain Company Trumansburg 
N \ contemplates milding i plant in 
Ithaca to cost about S60,000 and employ 150 
men The remcy i n ike place fe i 
year 

Nelson Le lane iddress no viven with 
parties at Mario I is a rojec for 
Starting a ultiva a 7 n he Nesbitt 
veterinary iospit milding vl " he 1as 
purchas 

Property at S ruis, Mo las been 
to Tred Llerket of ie Hlerke & Meise 
frunk Company of tha ity lle w nm 
prove it with a five-stor lilding ro manu 
facLUrIng purposes 

A 3SSxS4-To imu ring uilding 
about to be bul ’ io. Alteneder & Sor 
manufacture! of «i ving instruments. Phila 
delphia It w me oe ~ es high. equipped 
with a power plan 

Fhe plant of the Oklahoma ¢ Okla 
Packing Compan s expected to be improved 
by building a lard retinet ridding » the rid 
sto facilities nstalling i I yan 
and glue department, et 

The Fox River Valley Marble, Granite & 
Cut Stone Company omposed rf au 
Schroeder, Appleton Wis and others 
about to build a factory there, 150 feet my 


to be equipped with machiners 


Republic Wash Wi 


Weston & Graham, of 


remove their factory for razors and othe! 
edged tools to Walla Walla in the near 
future, enlarging it They have ust pat 


ented a for 


process 


Phe Standard Sanita Man i ng 
Company is said to have decided to enlarg 
its plant at Louisville IN rh | \ 
ments W n de WxXTLCO a 

nd a new pow oo ‘ 
W ved 





pu sé ) betwee! S50.000 nd $40,008 
\ ) na I shop 
Po ind, and a Oreg 

ded 

rh Dan Man ‘ 

Veerless eam ‘ Cir nna ) 
is chased Norwood 
mm whiel ntends ‘ 1 
ngs for ichin s | j ind wood 
working purpose 
Owensboro Ky ‘ ’ inve 1 new wagon 
i \ rhe Hickman-Egbert Company 
with a ipital stock $100,000, has filed 
irticles of incorporation ] I! Hickman 


rmerly president of the Owensboro Wag 


wt 


Company, will be presiden 


rhe Henlopen Manufacturing Company has 


been organized at Georgetown, Del to oper 


ate a new tin box factory Former Governot 
Kbe W 


and the 


the stockholders 


locker, Wi 


runnell 
others are Dr. | W 


is one 


iam Hocker and William Hl. Vidden 

Sears, Roebuck & Co merchandise house 
Chicago, IIL, have let the mtract for build 
ing a model town rhe contract is reported 
to amount to about $3,000,000, and covers 
the erection of eight buildings having a ftloor 
irea I ibout 2.000.000 square feet 

The Massachusetts Oilless Bearing Com 


pany has been organized in Boston under the 


Massachusetts and projects the esta 
ishment of factories in Boston and Wor 
Manchestet N. 8 Ira B 


S400 000 


aws ol 


er, Mass and 
ary ipital stock 


Skein & Foundry Company 


Chattanooga enn has mpleted organiza 
ion purchased 16 acre f and and wil 
erect ree suildings f i ndry rr gre ma 
hine shop and patternmaking purposes, et 

G. N. Pren . now a ( i moos + sen 


iry 
W. W. Sta presiden ind manager of th 
xchange, Wate wh, Mass., rep 8 

ha he has eased " tory ind wate 
power to Messrs. Burnett and Mason, wh 
\ IDV h ) manutla i 
ng a patented hose 1 e and other brass 
It ited 3 Mor lat Co 
H. W. Rowley and Set ( in Yegan 
ive rned mn ( V here hey 
vent t ‘ ro. a t ran 

i yan ear par 

billings Phe £ ssin 
1 | Ml he repo ia 

he (ire N ther? . ‘ (‘company ha ‘ 
th vene mtra levelopment ’ 
. he I River to the Na 

Mw KK vay Co : Company Is 

Mass. \. Dur esider 
\ l } 4 ‘ to il ene i 
inage 


. ire sed hia i och i Fourth and 
\\ \ ‘ Denve ( and wi open 
manufacture of brakes and 
bee i ! I i iX mon It 
exper ad oo en \ mpl ed Th 
mpan " ed d 1 Wilkins 
& 4 s 
] i Hlach st n N J ia 
nau ’ m Ler { Board ’ 
Trade had l ‘ Salton imber vard nu 
Llope reet » Frederick B. Warren. who 
issociated witl Bradt ad Lie (silbert in 
rch \ mpan “ ‘ ganized fo 
the u ! nterio trim 1 
blinds, doors and \ Iworl 








NI 
LN) 


Ilaving discovered that chair seats can be 
made cheaper by machinery than by the 
prisoners, a certain chair company has dis 


continued sending work to the jail of Litch- 
field County, Conn. The county commission 
ers have taken the matter in hand and con 
template installing machinery for chair seat 
ing, to be operated by the prisoners, and ap 
collect the chairs to be 


pointing agents to 


mended or reseated. 


Denver, Colo., and Quincy, Ill., capital 
ists have formed the Nevada Power Com 
pany to supply power to mines and mills 


at Goldfield. It is capitalized at $1,000, 
000. Power will be furnished by hydro-elec 
trie transmission and will be generated by 
the waterfall of Bishop Creek, on the eastern 
slope of the Sierras, eighty miles from Gold 
field Rodney Curtis, F. J. Campbell, C. M 
Hlobbs and G. 8S. Wood, of Denver, and Col 
edward Quincey, backing the 


project 


Prince, of are 


New Catalogs. 


Raymond Manufacturing Company, Corry, 
Pa. Illustrated catalog of springs and wire 
pp. 20, paper. 

I’. W. Ridlon & Co., Springfield, Mass. Cir 
culars showing the “R. & R.” 
and hight gage and the Ridlon tool box. 


specialties. Sx6% 


test indicator 
Engineering Company, 995 
York. Illustrated cata 
house pumps 


Prindle 
Liberty 


Pump «& 
New 
standard 


street,’ 
Prindle 
paper. 


og of tank 


Gx, pp. 16, 


Keystone Blue Paper Co., Philadelphia, Pa. 


Pamphlet describing in full and illustrating 
the electric blueprint machine made vy this 
company. 6x9, pp. 8, paper. 

Canadian General Electric Company, Tor 


No. 1 


bells 


of supply catalog. 
and house sup 


onto, Ont. Section 


including annunciators, 


plies. Illustrated. Sx101%4, pp. 56, paper. 
De La Vergne Machine Company, foot of 
East 138th street, New York. Neatly illus 


trated folder showing some types and appli 
eations of the Hornsby-Akroyd oil engine. 
The Frasse Company, 38 
New York, 
tive price list of machinists’ cheap small tools 
Illustrated. 3%xS8'4, paper. 


Cortlandt street, 


is sending out a special descrip 
and supplies. 

Browning Engineering Company, Cleveland, 
Ohio. Bulletin No. 4; locomotive cranes, 
Nos. z and 3 standard, with 
seribed and shown in detail. 


accessories, de 
6x9, pp. 29, pa 
per. 

Warren Webster & Co., Camden, N. J. “The 
Cardinal Voints of the Webster Feed-Water 
Heater and Chemical Purifier” title of 
an attractive booklet issued by this company 
3144x6, pp. 15, 


is the 


paper. 

Works, Detroit, 

showing in 
many 
Hlalf-tone i! 

paper. 


Northern engineering 
Mich Miniature catalog 
densed form a the 
cranes made by this company. 
28, 


con 
few of types of 
lustrations. S14¢x514, pp 

American Electric & Controller Company. 
12 Dey New York. Bulletin No. 1, 
showing the “Rheocrat,”’ a new controller foi 
A full deseription of 


street, 


variable speed motors. 
this controller is given at page 1687. 

The Electric 
Philadelphia, Pa. 


Storage sattery 
This company has issued a 


Company. 


neat little booklet, with celluloid cover, de 
scribing “Chloride Accumulators” and = con 
taining a number of pages of useful tables 


and data. 


Newhall Chain Forge & Iron Company, 0 


Murray street, New York. “Forgings and 
Castings,” giving illustrations and lists of 
sizes of “Warwick” chains for various uses, 
hooks, shackles, rafting dogs, barge anchor 
davits, chocks and cleats, ete. 6x9, pp. 32, 
paper. 


Crocker-Wheeler 
Catalog of railway 


Ampere, N. J 


Company, . 
built by this 


generators, 
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company, of the Intramural Railway Power 
Plant at the St. Louis Exposition. Illus- 
trated. These generators are now offered for 
sale, with delivery after January 1. 5x74, 


pp. 16, paper. 

Friedrich Schmaltz, Offenbach on Main, 
Germany. Grinding machinery, including 
twist drill grinders, cutter grinders. cutter 


sharpening and grooving machines, milling 
head grinders, universal grinders, vertical 


automatic grinders and many other machines 


for standard and special work. Illustrated 
6x9, pp. 48, paper. 
Alberger Condenser Company, 95 Liberty 


street, New York. Alberger barometric con 


densers, central condensers, dry vacuum 
pumps, Corliss horizontal, vertical and two 
stage; centrifugal circulating pumps and 


series-multiple centrifugal pumps; cooling 


towers, exhaust relief valves and exhaust 
strainers, surface condensers. Full descrip 
tions and illustrations. 6x9, pp. 47, paper 
The Westinghouse Machine Company, New 
York “A Few Words About Mechanical! 
Stokers.”’ This attractive and valuable cata 
log is divided into two sections The first 
part dea’s with the design and construction 
of the Roney mechanical stoker, giving sec 
tional and other views and full description 
The second section is devoted to reproduced 


plants in which Roney 
include 
Amer 


photographs of power 
installed. 


stations in 


have been These 
the 


pp. 62, 


stokers 
many of 
ica. 7x9, 


largest 


paper. 


power 


Foundry 
Mill Machinery.’ 
well gotten up 
line of rolling 
rail 


United 
Pittsburg, 
This 


Engineering «& Company, 
Da. “Rolling 
very comprehensive and 
covers a wide 
and 


catalog mills, 


vertical shears punches, straighten 


ers; guillotine, tin plate squaring and tin 
plate doubling and hydraulic shears; hot and 


cold) metal roll turning lathes, hy 
draulic accumulators, hydraulic cranes 
with a 
Well 
and reproduced 

8x10, pp. 


saws, 
grind 
together large line of 
tube machinery. 
throughout by half-tones 
photographs of installations. 
cloth. 

Alfred Herbert, Ltd., Coventry, England. 
“Modern Turret Lathe Practise’ is title 
of a publication recently issued by this firm, 
which treats of repetition work with Llerbert 
Brief and 
tions of samples of work are given of 
automatic lathes for bar work, turret 
for chuck work, semi-automatic capstan 
lathes for chuck work, for 
small work, automatic machines for bar work, 


ing mills, ete., 


works iilustrated 


205. 


the 


machines. descriptions ijlustra 
seni 
lathes 


capstan lathes 


automatic machines for chuck work, and 
auxiliary machines and apparatus. ‘The book 
is offered to all interested in turret lathes 


7x9%, pp. 84, 

The Deane Steam Pump Company, tiolyoke, 
Mass. Catalog No. 23, in 
which are reviewed the principles and advan 
tages of the 
applied to 


paper. 


Condensers. 


types of condensers as 


including 


several 


steam engines, surface 


and jet condensers. Vacuum pumps, exhaust 
ers, air and circulating pumps and= other 
auxiliaries are also discussed. A recent de 


velopment, which is treated quite-fully, is the 
provision of proper condensing arrangements 


for steam turbines, vertical and tovizontal 
The book will be found of value to all naving 
to do with steam power plants lijustrated 
O14xT%, pp. 104, paper 


Miscellaneous Wants. 


idvertisements will be inserted uacdcr this 
head at 25 cents a line each insertis Copy 
should be sent to reach us not luter tran sat 
urday morning for the ensuing week's issu 
inswers addressed to our care will se for 


warded, 
Caliper cat. free. E.G. Smith, Coluinbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham, Mass. 
Addressing machines for 
& Co., 123 Liberty St., New 


office use. Joline 


York. 


January 12, 1905. 


Designer of tool and automatic machinery. 
Fred Mill, East View, Cincinnati, O. 

Mark your tools; a 3-initial stamp, 50 cts., 
post paid. J. L. Lucas, Bridgeport, Conn. 

Light mach’y to order; model work; rub 
ber molds. J. W. Weir, Bridgeport, Conn 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Light and fine mach’y to order; models and 
elec. work specialty. KE. O. Chase, Newark, N. J 

Drafting, machine, engine or power plant 
designing ; low rates. Box 16, Youngstown, O 


Automatic machinery designed and con 
structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass. 

Auto. machinery of all kinds designed and 


built; hardened and ground work, flat or cir 
cular. Wiebking, Hardinge & Co., Chicago 
The Canada Machinery Company, Limited, 
Sarnia, Canada, have the facilities and are 
open to manufacture, for patentees and others, 
machines and machinery for the Canadian 
market. 
Wanted—To men for 


furnish competent 


positions as managers and heads denart 
ments in the metal-working or machine busi- 
ness, and the past experience oi « i, sor 
Which there is no charge; also want com 
petent men to register for such positions 
Address James Brady, 168 Lefferts Place, 


Brooklyn, N. Y. 
Business Opportunities. 


Would like to combine with capital to pat 


ent and build here, in Ohio, several good, 
new articles (tool line); in actual use as a 
test. “Experienced Machinist,” care AM. M 

Third interest for $10,000 in old, high 
grade manufacturing compan; has always 
paid dividends besides accumulating surplus 
of $44,500; inside salaried position; ill 
health. Box 168, AMERICAN MACcHINIS?. 

Successful and thorough salesman, commer 
cial and office man, young, energetic and well 
known in machine trade, seeks position, part 
nership or interest in some miaciine, supply 
or tool business, where his talents will count 
can invest up to $25,000. Address Box 172 
AMERICAN MACHINIST. 

For Sale. 

For Sale—-A going machine shop; large 
future possibilities; cause of sa death in 
firm. W. D. Judson, New Haven, Conn 


For Sale—At a bargain, an entire 50 
H.-P. steam plant, in excellent ord write 
at once. Symons & Packer, Adena, Ohio 

I can sell your machine shop (or other 


business), with or 


without real estate, no 
matter where it is or j 


what it is worth. Send 


description, state price and learn how W. 
M. Ostrander, 111 North American Bldg., 
Philadelphia. 

For Sale—-United States patent No. 719, 
854, 1903, for best water gage in the worid; 
now giving splendid results on English mar 
ket; see description on page 7S8, Wecember 
issue of Power. Apply James Kobinson, G 
P. O. Leeds, England 

For Sale—-A controlling interest in a smal: 
manufacturing and jobbing machine shop in 
growing city in southern Michigan; well 
established business; a splendid chance for a 
young machinist ambitious to have a_ shop 
and business of his own. Address A. Lb. C 
care AMERICAN MACHINIS1 

New modern brick machine shop, centrally 
located in Philadelphia, size 40x100 ft., with 
clear story, lantern, gallery and traveling 
crane, fully equipped with new machine tools, 
having sold tormer business, is otiered for 
sale or rent, or will combine with going con 
cern requiring these taciliiies and some addi 
tional capital. Box 140, AmMer. MAciutNnisi 

For Sale—Four Watts-Campbeil cor.iss en 
gines, 24x56; 400 horse-power at 100 Ibs 
steam pressure ; 70 revolutions per minute; 
fivwheel——-diameter 20 it., face 46 in.: condi 
tion first class. One double Watts-Caimpbell 
Corliss engine, 18x42; 250 horse-power at 
same pressure; 91 revolutious per minute; 
flvwheel—diameter 16 ft., face 62 in One 
N. Y. Safety engine, 12x12; 75 horse-power 
at same pressure; 250 revolutions pr min 
ute, 2 belt wheels, 414 ft.: diamet 17% in 
and 13 in. face. Will sell singly. Cau de seen 
in New York city by addressing The United 
Klectrie Light & Power Compa 1170 
Broadway, New York city. 

Modern machine shop building for sale, 
cheap, on easy terms, or lease This factory 
property is located on the Centra! Railroad 
of New Jersey, at Greenville Station, Jersey 
City, 16 minutes from Liberty St. Forry, New 
York. The ground is 100 ft. by 200 (t., and 
has a rai.road siding into the buildings rhe 
building is modern brick anu stru ra. steel, 
with S80 ft. cross-section, 40 it. ere« I space 
and two 20 ft. bays on each sid electrie 
crane runway, 27 ft. high, and supperts 20 
tons; Whiting foundry; &-ton eleciri« ine ; 
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Bevel Gear Calculations. 


The usual method of calculating the 
limensions of bevel and miter gears re 
juired by the machinist in preparing the 
janks are somewhat cumbersome and 
ecessitate several references to trigono 
metrical tables, which to many draftsmet 
vho do not regularly use these tables 1s 


of confidence s 


. disadvantage, as a lack 


felt in the results. In the following met] 


Vy 


> 


- 
2 
2d American Muchimat 


FIG. I DIMENSIONS OF BEVEL GEARS 


id the reference to tables is reduced to 
i minimum, only one reference, to a table 
f tangents, being necessary. 

In estimating the addendum angle the 
similarity between the tangent of a small 
ingle to the measure of the angle in radi 
ins is taken advantage of, the error in the 
-ase of a pinion with, say, 12 teeth being 
so small as to make the method commer- 
‘ially exact and well within the limits of 
iccuracy of the graduations on lathe slides 

The usual data being assumed—i. ¢ 
number of teeth in pinion and wheel, dia 
netral pitch*and face—the ratio R of the 
gears is first found, the reciprocal of which 
. is the value of the tangent of the angle 


v 
v between the axis and pitch cone gener 


itor of the pinion, the angle y in degrees 
being found by referring to a table of 
angents, or, as the angle is always less 
e found directly 


than 45 degrees, it can | 
mm the ordinary slide rule. To obtain the 
iddendum angle ec, Fig. 1, first in circular 


I pe 
measure, the addendum , is to be divided 


¢ 


vy the length of the generator of the pitch 


one whese length 


ye ae N\?2  \2 
sit =|(%) + (34) 
” 


— aa’ Ré+i. 
For the angle ¢ in radians we have 
IX 2 a 
AaXxnvyvR*t+1 
UMAR 


and, as 1 radian equals 57.3 degrees 


cw —_— 


»0 2 x 57 3 
RY REY 
114.6 
NY REF] 
As the addendum angle is the same in 
both pinion and wheel the angle of the 
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eears can now tate: , f the 
: f in t é For dea 
pinion and 9o to e whee 
' ' . te é whi far outnumber: 
In deciding the Ve a net ot r 
1 ; 1 1 eis t I l are especially cor 
gears the amount to be added to the pitch ; 
, : , 1 ient. the f eing 
diameter is found f vs In Fig 
the triangle a structed the ac ac=4 Spa 
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FIG. 2, FORMULAS FOR BEVEL GEARS HAVING SHAFTS AT RIGHT ANGLES 
— a k (A 414) d 
d AyRi+1 Example Beve ars 20 and 35 teeth 
2R - 
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The Manchester Test of High-Speed 


Steel. 


\t pages 1620, 1642, 
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VR? +1 = 2.015 Notes on Cranes. designers have never seen an M. ( 

: —_—. journal box, and in their endeavor to mak 

tan.-! — 29° 45’ BY A. D. WILLIAMS a journal that will hold the wheel they s 

ivy The wheel base of the bridge track range matters that it is necessary to jac! 

e 114.0 = 2° er’ wheels should not be less than one-sixth the crane up several inches to remove tl 
7 “ xX 2 ors a the span. This has been developed by Wheel and the structure is dropped so close 
=— o a ee a practise. A shorter wheel base causes ex- ‘ the runway that it is next to impossib! 
p = 90° — 29° 45 = 60 15 cessive wear on the wheel flanges and a © get a jack in. The repair gang there 
~=90 — 29 45 +2 51 =63°6. Ionger one is more satisfactory. The fore has to jack up, insert blocking and 

4 = 29° 45°. wheels carry the end carriage or truck beam Temove the jack to get out a wheel an 

Pam (20 4+. 2X 1.75 \ which supports and connects the two gird- the operation takes twice as long as 

2.015 ers forming the crane bridge. would if the parts were properly designed 

PEL - ce There are two methods used to secure An examination of the truck on an 

- Sane aes. the track wheels, pressing and keying them freight car would supply the necessary 11 
on an axle which runs in journals, or formation to enable the designer to get up 

“4 ie + ~eot 4 bushing and making them a running fit n accessible self-oiling journal of a very 
on the pins. In the former case the driv- desirable type, from which the brasses 
— 35.994 8.998 inches ing gear is keyed to the axle and in the could be easily removed or the wheel taker 
4 latter it is mounted upon the hub of the down with the minimum amount of trouble 
Keighley, England. track wheel. Each method has its advan- 4nd bad language. 

———s tages and disadvantages. In the first meth When the loose bushed wheel is used 


od the axle is subject to torsion and bend- the gear must be secured to it, and while 


the caiinaaie pin is only subject to bend 


} 
ve 


g, the bending stress being reversed at 
‘ach turn of the wheel. The journals, ing stresses in one direction its length 


We 
I 


1658 and 1747, Vol. however, can be placed close together, with tween supports must be sufficient to perm 














































































































































































26, we published in full the report of Dr. only sufficient space between them to clear the withdrawal of the wheel and attached 
TESTS ON CUTTING FORGED STEEL TESTS ON CUTTING CAST IRON 
5% ie Se ; ; ool 
> # r —t 7 7 
BRAND é S SOFT MEDIUM HARD SOFT MEDIUM HARD 
NAME OF FIRM OF STEEI ~ z Time Allowed 20 Mins Time Allowed 30 Mins Time Allowed 30 Mins Time Allowed 30 Ming Time Allowed 30 Mins Time Allowed 30-60 Mins 
! SEL a £ 
USED = z accent | ae a Actmal f T ~ j Act | ae y Actaai | j Actaai a5 See 7 
& < Catting | Total | Time [Condition | Cutting | Tote! Time |Conditiog Cutting) Tow | Time | Conditiog’ Cw Total | Time|Conditos JOutting) Total | Time [Condition | Catting | Total | Time | Condities 
z - Speed | Weight (Cotting | of Too! Speed | Weight | Cattiny) of Tool] Speed) Weight Comteg] Tool] Speed | Weight Cat | of Toot | Speed | Weight Cutting) of Tool | Speed | Weight) Cur | of Teal’ 
ie Poot Per | Removed | Mine at Bod | Peet Per| Removed) Mine | ot End Per | Removed] Mins *t Kad | Pee: Ped Removed | ting | at End | Peet Removed) Mins | st End Fett [Remored| ting ot Eos 
wilh we Lee of Test Me | te | of Test Min | Lhe of Tom Mic Lee - of Tet Per Min) Lote | | of Test | Per Min) Lee | Mine | of Tom 
Ty | T 7 
ARMSTRONG-WHITWORTH| “AW” HIGH-SPEED |)y"xyy” [193.0 | 15.75] 7.5 | Failed ]109.0) 30.25) 30 | 2 52.5 | 21.75} 30 1 101.5} 37.95] 30 1 50.7] 18.25) 30 | 2 36.4} 12.87) 30 1 
_—— —— - + + 7 — , T 
lay try fitto | 82.75/90 | 1 65 | 7725/30 | 1 40.0 | 48.0 [30 3 39.0] 95.0 [30 | 4 40.3738.5 130 | 2 30.3 1335 [30 | 1 
“ a's 74.0 | 104.75 | 20 4 5 [1060 30 1 0.8 | 69.0 | 30 | 2 662/135 |30 | « 33.1 | 67.0 | 30 1 21.0 |88.0 | 60 1 
} } + } } } } + } + + - 
ix 54.5 | 147.0 | 20 2 ae] 165.75) 30 3 208 | 92.73) 30 2 55.5 | 223.7 | 30 6 27.7| 46.5 | 15 |Failed 18.0 | 76.0 | 30 2 
4 + + + + + + + + + + -— 
AVERAGE 78.0 | 87.56| 16.87) 3.5 66.0 | 4.31 30 1.75 | 36.0 | 57.87 | 30 2.0 78.0 | 124.37 | 30 | 3.75 |34.5 | 42.56 | 26.2 | 3 25.4 |52.6 | 37.5] 1.25 
SAMUEL BUC “ BOHLER® RAPID” |,\,"x 106.0 | 27.75 | 20 1 105.0 | 42.5 | 30 1 595 | 25.5 | 29.3 | Failed |112.0]| 25.5 | 20.5/ Failed] 51.8 | 19.25/30 | 1 31.1 |4.75 | 13.2 | Failed 
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TABLE I. 


speed steel. 


Company 


SUMMARY 


OF DR. NICHOLSON’S TESTS ON HIGH-SPEED STEEL AT THE MANCHESTER MUNICIPAL SCHOOL OF TECHNOLOGY 


Nicholson on the Manchester tests of high the wheel. The hubs of the track wheels gear. With this construction it suffices t 
It has been regretted by many need only be of sufficient length to project lift the weight off the wheel, which can be 
that that report contained no tabulated slightly on’ each side beyond the flanges, rolled out as soon as the pin is withdrawn 
summary of the results, and we have pleas- and are symmetrical, which makes it much provided no complications have ariset 
ure in presenting herewith such a summary easier for the wheel maker to get out good The gear is usually keyed to the hub or 
for which we have to thank Mr. Walter castings which will be free from strains the track wheel. It is very difficult to 
Carter, the representative in this country and more satisfactory in service. The secure first-class tastings in either chille: 


W. G. Armstrong-Whitworth & great disadvantage of this construction of iron or steel wheels when long hubs ar- 





these parts is due to the fact that their” cast on. The shrinkage strains set u 
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other times 

With steel 
wheels irregularities in the runway will 
result in gradually rolling the flanges of 
the wheel over and forcing the driving 
the end carriage. If chilled 
used, the flange is spawled off 
and the gear forced over. When this oc 
easier to remove a gray- 
iron gear and wheel than to get out a steel 
gear and wheel. The first can be knocked 
to pieces with a sledge and very little chip 
ping, while the last requires lots of chip 


altho at 
they do not show till after use. 


may show at once, 


gear into 


wheels are 


curs it 1s much 


ping and sledging and perhaps the assist 
If the end carriage 
is of gray iron, as it is on many cranes, 
must be used not to smash it, or a 
nasty job of patching will be required to 
If the end carriage is 
built up of steel, a new cast washer can be 
put in and the repairs do not take as long. 
Some may object that the runway should 


ance of a ratchet drill. 
caré 


put it in shape 


be kept in shape, to which the answer is 
that the crane could be easily designed to 
avoid any such trouble 

The end carriage as generally designed 
is a simple box girder of gray iron, or is 
built up of steel. It is supported by the 
track wheels and has two equal loads sym 
metrically placed. For light cranes of long 
span, it is occasionally desirable to avoid 
the use of idler gears between the squar- 
ing shaft and track wheels, which can be 
done placing the truck beam unsym 
metrically regard to girders, 
throwing the greater portion of the load 
on the driving wheels. The end carriages 
should be rigidly secured to the two bridge 
girders to hold them square with the run 
way and this connection takes the racking 
strains due to uneven track wheels or to 
one end lagging behind the other. With 
gray-iron carriages the seats are usually 
planed and have projecting lugs on each 
side between which the girders fit, black 
bolts and dowels and in some cases turned 


by 


with the 
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In the days of plate girders the pair 
composing the bridge were often tied to 
gether at the ends by a short box or chan- 
nel cast track bracket 
being used. The vertical load was carried 
by plate on the outside of the 
girders resting on 
bracket. The brackets were secured to the 
bridge by heavy bolts, the lower bolts be- 
ing, preferably, double ended, passing com- 
pletely thru the bridge and tieing the two 
brackets at that end together 
easy to bring these brackets home by heat 
ing the body of the bolts before tightening 
up the nuts and they stayed put. This 
construction can be used with box girders 
and if M. C. B. journal boxes are used 
it makes a 
structure. 

On heavy cranes eight 


girder, a wheel 
a heavy 
a planed seat on thx 


It was very 


very neat and_ substantial 
track wheels are 
required, four at each end, and it is de 
sirable to distribute the load as uniformly 
as possible; this necessitates the use of 
form of equalizer in which the 
wheels are mounted in pairs. One form 
of construction employs heavy cast trucks, 


some 


pin connected to the truck beam. In an 
other type each girder is mounted on an 
independent truck beam carrying a 
of wheels, the two girders being tied to 


gether by a horizontal plate which will 


pair 


resist racking and hold them in line, but 
sufficiently flexible to deflect for all ver 

A third 
from 


tical inequalities in the runway 
construction is a modification rail 
road car practise, a form of center bearing 
The driving gears, 
equalizers are used, must be so laid 
that there chance for the 
movement of the equalizer to throw the 
gears out of mesh or crowd them together 
The movement is normally very small, but 


there are latent possibilities for mischief 


being used. when 


out 
be 


will no 


to be allowed for 
The squaring shaft should be driven at 
deflection 


its center so that the torsional 














bolts being used. With steel carriages in its two segments will be equalized and 
BRAND OF STEEL |, | st’ [crrrometone toot tad steal Press 
NAME OF FIRM w USED EMME Buccesstul Tool fea!" of on Each During alt| Por 
ocemcammag Trials | Failed [Pools ying Test ying Trials Los) ind 
ARMSTRONG-WHITWORTH “A.W.” High Speed 7 22 2 | 27.5 1.15 | 1827 | 2.54 
SAMUEL BUCKLEY BOHLER*RAPID Self Hard | 24 | li lo 134.3 | 5.62 1458 ls 4 
JOHN BROWN & CO. “ATLAS” Self-Hard | 4 | 12 | lz 218.9 9.12 1299 4.04 
C. CAMMELL & CO, “SPECIAL” Self-Hard ¥ 24 | 15 | 9 140.2 5.85 1445 2.54 
T. FIRTH & SONS N.F.K. SPEEDICUT 24 15 9 100.1 4.17 1722 | 3.58 
SAMUEL OSBORN & CO | “MUSHET” High Speed 4 15 ) 192.1 8.01 1466 3.2 
SEEBOHM & DIECKSTAHL NEW CAPITAL” High Speed] 24 | 4 10 135.7 ».66 | 1447 1.83 
VICKERS SONS & MAXIM “HIGH SPEED STEEL” | 2 l l Retired from 7 ther Itrials 
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TABLE 2. CONDENSED 
turned bolts are usually used. Gusset 


plates or lateral bracing of any kind is 
conspicuous by its absence, and the ma- 
chine is not often in line. The connection 
is made entirely thru the lower chord and 
top chord is rarely braced or stayed in 
any way except by the stiffeners. The 
slightest play in this connection permits 
working, and it is not very long before 


it gets thoroughly limbered up. 


SUMMARY OF TABLE I. 


the brake should also be placed at this 
point. If it is desired to locate the motor 
close to the end of the bridge, a first mo- 
tion shaft driven by the motor should be 
used to transmit the power to the center 
of the span. The squaring shaft is sup- 
ported by bearings, usually lined with bab- 
bitt metal, and in lining it up the girders 
should be supported at their ends only 
and the trolley or an equivalent weight 


should be located at the center of the spat 


to produce as near as may be running 
The girders will deflect mor 
bends the shaf: 
In scraping the bearings the uppe 


trifle to reduce 


conditions 
or less under load, which 
caps or 
half should be relieved a 
their tendencies to bind 


Worthless Data. 


We take the following from the addres 




















of Carroll D. Wright retiring pres 
dent of the A. A. A. S 
_— si 
MATERIAL 
STEEL SOFT 0.198 0.055 | 0.605 
| i | 
MEDIUM 0.275 | 0.086 | 0.650 
{ 
HARD | 0511 | 0.111] 0.792 
7 a) - 5 r ) | n ly 
CAST IRON sort 
0 ust 3.010 1.180 | 0.459 
MEDIUM | 0.061 1.70. 0.588 le 85 
+ 
| 
{AKD 0.1 1.789 | 0.348 1.15 
| | 
Amerwan Wachintt 
rABLE 3. ANALYSIS OF MATERIALS OPERATE! 
UPON 
Dr. Karl Pearson, of University Col 
lege, London, states that a man of medi 


ocre ability can observe and collect facts 
but that it 
great logical power and control of method 


takes the exceptional man o: 
to draw legitimate conclusions from them 
of the 


the data collecte 


He thinks that at least 50 per cent 
observations made and 
no man, howeve 
all 


them; that, in the language of engineers 


are worthless, and that 
able, could deduce any result at fron 
we need to “scrap” about 50 per cent. ot 


the products of nineteenth-century sci 
ence; that the 


with papers which are of no real value at 


scientific journals teen 
all, recording observations that cannot be 
of to 
not been undertaken with a due regard t 


service anyone, because they have 


the safeguards which a man takes wh 


makes observations with a view of testing 


of his that in other case 


a theory own: 

the collector or observer is hopelessly ig 
norant of the conditions under’ whicl 
ilone accurate work can be done; that 


such a man piles up observations and data 
because he sees other men doing it, and 
that be scientifix 


because he 


h 


is supposed to 


resear¢ 


[The amateur patternmaker is quite likely 
to experience trouble in his first attemp: 
at mixing lampblack and shellac, owing t: 
the tendency of the former to form lumps 
thus preventing a thorough mixture of the 
two ingredients. If the lampblack is first 
made into a soft paste with alcohol, thor 
oughly working out the lumps with a 
wooden or metal spatula, the shellac can 
then be added and a smooth working shel- 
lac will result—A mateur Work 
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Impact Tests on Wrought Steels.* 


BY FE \ 

The objects of this paper are to show 
ome of the characteristics and peculiari- 
ties of the wrought steel as supplied by 
pur- 


manufacturers for commercial 


to assist in the development of a 


steel 
poses : 
more rational method of testing the suita- 
bility of such steels for each particular 
purpose of the engineer; and to point out 
1 few of the peculiarities that are observed 
in the fracture of test specimens and ac- 
tual pieces of machinery. It is, in fact, 
the outcome of the constant endeavor of 
engineers to avoid the use of material 
which might be dangerous in the construc- 
tion of machinery liable to severe alter- 
nating stresses and more especially to at 
tempt to find the very best steel for those 
parts liable to shock, owing to the inabil- 
ity to make those parts larger in the very 
fast moving engines so much in demand 
to-day. 

Considerable movement has been made 
of late toward the establishment of a shock 
test for steel, conducted on a smaller scale 
than is the custom with axles; for in- 
stance, where the full sized article is test- 
ed. The authors are strongly of opinion that 
progress in this direction is taking place 
still too slowly, and it is therefore the 
aggregate object of this paper to help to- 
ward a further appreciation of this valua- 
ble test. All the experiments have been 
made on the ordinary steel as supplied by 
various manufacturers as suitable for such 
parts. Some of the test pieces are from 
forgings, such as crankshafts, connecting 
rods, etc., and others from the bar-steel 
supplied for stud and bolt making. In no 
case have they dealt with what may be 
called a “fancy’’ material, the product of 
laboratory melting pots. The tensile tests 
have been made in a Buckton testing ma- 
‘hine, while the shock tests have been 
‘arried out in an apparatus designed by 
the authors to require, as a rule, more than 
me blow to produce fracture. Such ap- 
paratus, as shown in Fig. 1, consists essen- 
tially of a weight of 6 pounds, arranged 
to drop freciy thru 24 inches on to the 
test-bar, Figs. 2 and 3, rests on 
fixed supports 3 inches apart. The test- 
bar is 4 inches long, so that there is half 
an inch overlap at each end. After each 
blow the test piece is reversed. In the 
authors’ opinion the apparatus to test the 
endurance of a matevial under shock 
should not be one in which the sample is 
fractured at the first blow, especially for 
steels that are soft and are really very 
tough, altho they admit that for some pur- 
poses such a test may be instructive, and 
actually necessary for very high carbon 
steels. For constructional purposes the en- 
gineer is not greatly concerned with steels 
with more than about 0.4 per cent. carbon. 
Altho a large number of experiments have 
proved to them that in every case, and 


which 





*Abstract of a paper read before the Brit 
ish Institution of Mechanical Engineers 
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with every description of structural steel, 
the power to resist shock has been mate- 
rially enhanced by oil tempering, they have 
confined themselves mainly to the exam- 
ination of the material as supplied by the 
makers rather than after any heat treat- 
ment of their own. 


TENSILE TESTS ARE INADEQUATE FOR PARTS 
SUBJECT TO SHOCK. 

\t present everybody makes tension 
tests, and trusts more or less to them 
alone. One takes up an advertising or 
scientific article on, say, “Special Nickel 
Alloys of Steel,” suitable for doing all 
sorts of wonderful things, and the first and 
the main thing one is expected to be im- 
pressed with is the superior tensile and 
elongation results. One has occasionally 
yielded to the temptation to use such steels 
for which a very big price has been paid, 
but they have usually proved no better 
servants than ordinary material. A large 
majority of engineers rest content with 
tension tests alone, no matter to what use 
they are putting the steel; some, perhaps, 
because it is rather an expensive test, tak- 

Per cent. 
CONStAME TENSION. ..cccccescccscss §=©6RI 
Constant tension and compression 


(range ee 1.30 
max. 
Constant tension and shock........ 48.80 
Alternating tension and compres- 
SON WHE GNOCK 6... ccccsecncees 2.81 
Repeated tension (from a constant 
to max.) with shock.......... 36.00 
Miscellaneous and doubtful....... 7.17 
100.00 
TABLE I. STRESSES IN THE STEEL PARTS OF 


AN ENGINE. 


ing into consideration cost of plant, etc. 
It is sometimes stated, consequently, that 
an ordinary mild steel (say “Admiralty” 
grade) is not good for certain purposes, 
but that a particular “‘special’ steel is per- 
fectly safe, etc., because the elastic limit 
and tensile strength are somewhat better. 

A similar assertion is made in the Sixth 
Report to the Alloys Committee in refer- 
ence to heat-treated steel for guns. How 
much is this tensile strength and elastic 
limit thereby raised? The answer is— 
anything from about 5 per cent. to 30 per 
cent. 

This increased 
mere trifle for such articles as are sub- 
jected to stresses or shocks of an unknown 
effective magnitude, and it seems absurd 
to say that the difference between danger 
and security in a gun is ever met by 30 
per cent. increase in the quality of the 
steel. 

But, nevertheless, it is certain that such 
treated steel is suitable for its purpose, and 
it is evident therefore that something far 
more important has been contributed to 


percentage must be a 
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the original qualities of the material than 
the mere improvement in tensile proper 
ties to account for it. To anticipate a 
little, it is because the shock strength is 
improved several hundred per cent., a 
against the insignificant increase of, say 
30 per cent. at most in the tensile strengtl 
and elastic limit. 

Attention may be drawn to the analysis 
of stresses in the steel parts of an up-to 
date steam engine of moderate size givet 
in Table t. 

It will be seen that 87.6 per cent. of the 
whole engine is subject to more or less 
shock, while pure tension forms an insig 
nificant percentage of the total stress; 
vibratory or alternating stress where the 
transition from one kind to another is 
gradual (say, following a sine law), and 
unaccompanied by shock, does not occur 
at all in normal conditions, altho it may 
be conceded that under ideal conditions— 
in the crankshaft, for instance—it will oc 
cur. This is in only one machine. If, 
however, various other machines are ex- 
amined, it will be found that nine out of 
ten are working under similar conditions. 

Referring again to the steam engine, 
there are important parts, such as the pis 
ton rods and connecting rods, that, under 
ideal conditions of working, are subject 
mainly to direct alternating stresses. When 
in the majority of cases a piston rod gives 
way, it breaks at the end thru the line A B 
Fig. 4, and not thru the smallest area C D, 
supposing that happens to be less than the 
area at the bottom of the thread. In fact, 
it is dislocated thru a section where the 
effect of repeated blows can accumulate 
There is undoubtedly, in addition to the 
suddenly applied steam loads, a series of 
true tho comparatively minute blows (with 
proper adjustment) arising from the neces 
sary slackness in all the bearings. 

There are exhibited portions of some 
broken studs in which the working stress 
probably never exceeded 234 tons, and 
certainly could not by the most extreme 
method of calculation have exceeded 43% 
tons per square inch. Some examples are 
shown in Fig. 5, and to which the same 
remarks apply. The stress given above 
is the maximum, and the 
stress was from the initial “‘nip-up” to this 
In no case did the rate of variation 


variation of 


value. 
exceed 350 per minute, and the stresses 
were in all cases variable (that is, of the 
same sign) and not alternating (from +4 
to —). The total number of variations in 
six particular cases of the broken studs 
was as follows 

3,240,000 
7,000,000 
1,240,000 
2,800,000 
5,700,000 
15,400,000 


NAOAwWS 


which represents after all only a short life 
of a few days in the case of some modern 
engines. From consideration of the rela 
tive speeds at which the variations were 
made, and the limiting condition as deter 
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mined by the diagram, much more ought 
it to be impossible to break these studs by 
the mild “varied stress” treatment actually 
meted out to them. From the above two 
considerations it would appear reasonable 
to conclude that the effect of alternating 
or variable stresses of the magnitudes de- 
termined by the usual factors of safety, 
and especially in those cases where the 
stress is nearly if not quite uniform over 
the whole area distinguished 
those cases where it varies, as in a beam 
from 0 to a maximum at the surface) is 
quite harmless. Something of a more 
searching nature must be looked for, and 
it seems as if it can only be shock, that is, 
a number of minute blows more or less 
persistently applied. 


from 


(as 


UNACCOUNTABLE FAILURES 
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jected to an impact test they all gave ex 
ceedingly poor results. For instance: A 
broke after only 1 blow, B broke after 
only 13 blows, C broke after only 9 blows, 
D broke after only 7 blows. 

From numerous tests it is found that the 
average impact strength with this particu 
lar machine (Fig. 1) for “Admiralty” mild 
steel, ordinary forging quality, is equal to 
about 20 blows. This would be for articles 
having scantlings of a few pounds. The 
maximum for the grade and similar scant- 
Thus, all 
these test specimens from broken articles 
the 


lings may be taken at about 30. 
gave results considerably below ex- 
pected average 

There is yet another point in favor of 
the contention that failure is by shock and 
not by true alternating or variable stresses. 





























boiler steel by all means, but steel that will 
be used for the miscellaneous forgings of 
machinery in general should be tried by 
tests Car axles, cranks 
and should be 
subjected to an alternating stress by the 

the shock 
tension tes! 


its own crucial 


similar articles, perhaps, 


rotation method instead of by 
test, as in their case also the 
is almost useless as a gage of the suita 
bility of the material. Professor Ewing 
and others have shown most conclusively 
that the resistance to an alternating stress 
of the kind adopted in their researches 
bears no relation to the resistance to pure 
tension 

There is every reason to believe that the 
desire for a high-tension steel, so that with 
the usual factors of safety a high tensile 


strength be available, is to a great 


may 


























There have no doubt been many cases It is well known that the resistance to extent a mistaken one. Nor is this to be 
where mild steel forgings of this kind have alternating stress (rotation method) in- regretted, secing that requirements can be 
to all appearances broken in an unaccount- creases with the carbon content and elastic more fully and safely met by a compara 
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IMPACT TESTS OF WROUGHT STEEL 
able way. In some cases under the au limit of the steel, but the resistance to ow-tension material 1f a lower fac 
thors’ notice the shanks of studs have been’ shock decreases with an increase in those tor of safety were permitted, on it being 
reduced very considerably, so that the area factors (for “normal” steel) to an extent shown by suitable tests that it is mor 
was only about one-half that at the bottom that will be explained later. reliable 
f the thread. Yet, without a single excep It has been found in a large number of It mu t b mncluded that the factor 
tion, they all broke thru the thread. In_ instances that where fracture has occurred of elastic limit, etc., are despised, but sinc 


fact. some one or two of such studs have 


had for unavoidable reasons a_ larger 
thread at one end than at the other, but 
hey broke thru the larger thread and not 
thru the More curious 
still, in at under their 

tice, a complete annular ring has broken 
vetween two adjoining threads; and fur 
ther, these threads rarely break at the ends 
f the nuts, but in various places, often 

mewhere in the middle 
hose cut up for testing, the usual tensile 
tests were quite satisfactory, and in one 
r two where an analysis was taken of the 
metal close to the fractured surface, it was 
But on being sub- 


smaller thread 


least three cases 


In the case of 


also quite satisfactory 


ifter a few hours’ work when using nor 


mal medium grade steel (0.25 to 0.3 C.), 


this occurrence has been either great 
ly delayed or indefinitely postponed by 
the substitution of low-carbon - steel, 


especially when in its best toughened 


(fine grained) condition [herefore 
apart from the question whether even 
thirty blows given by this _ particular 


machine is a good and sufficient insurance 
against fracture, the point is that it is not 
satisfactory to subject all steel to one par- 
ticular test just because that test may be 
a suitable one for large quantities of it 
Let there be 
these particular tests for bridge steel and 


for one particular purpose. 


the forces that cause breakage are in prac 


tise far below the elastic limit in magni 
tude, and moreover, as the factor of safety 
is quite arbitrary and the same in no tw 
pieces of machinery, it seems to the au 


thors that the cart is put before the horse 
In fact, under the usua 


conditions of design one knows enougl 


to a great extent 


about the elasti imit which in oon 
vary in a given grade of steel betweer 
comparatively small and insignificant lim 
its, whereas the shock strength can vary 


almost between infinite limits 


THE IMPACT TEST 


Opinions differ as to the best means of 


making the impact test, but. on the whole, 
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the consensus of opinion appears to be 
that it should be made with a machine 
that breaks at one blow, and at the same 
time measures the energy expended in 
breaking the specimen. M. Frémont thinks 
that breaking by a series of blows gives 
that are similar to those from a 
static bending test; that is, they are more 
a gage of ductility and tensile strength 
than of resistance to shock. The authors 
are not with him in this opinion, provided 
that the blows are not heavy enough to 
produce material bending: it is possible 
that he means in this sense, much in the 
same way as Heyn adopted in a series of 
experiments on the ‘‘overheating of mild 
steel.” Here he had a nicked bar with 
A blow was 
given by a hammer, bending it over to a 
right angle. A reversed blow knocked it 
back again, and so on until fracture oc- 
curred. This is not the method the au- 
thors have adopted, for with the weight 
and size of specimen used the bending is 
very small indeed even for the softest 


results 


me end stuck in a vise. 


steels. 

From the very many bars that have been 
tested by them they have found the num- 
ber of blows to produce fracture is a fair 
gage of the toughness or anti-brittleness. 
But there is no relation whatever between 
this result and the tensile results except 
what has previously been mentioned, viz.. 
that if the impact result is good the elon 
gation is sure to be good, too; but, on the 
other hand, a steel showing high tensile 
strength and good elongation may be use 
less to resist shock, as shown in Table 2 


| Tension| ae Is pact 
Tons per Per ail 1 
aq. in on 2 ir ‘ 
Cold drawn bar of 
; (@,| 31.63) 31 I 


very low (less than 


| 
t. 118 
o.1) carbon steel. 6)| 3%.27) 20 | os 


steel } (a)| 28.3 35 


low carbon 175 
(o1gC.) .... IO ae | Ss 

Medium carbon steel ) (@)| 36.5 | 35 5 
(0.25 C.) .... § Ol 36.5 | 35 2] 

Mild cast steel (0.35 ) (a)! 29.18 | 22.7| I 
C. about ) . . J (6)| 28.25) 31 | 3 
ABLE 2. COMPARISON OF TENSILE AND IM- 


PACT TESTS. 


\ltho there is no relation between the ten 
sile-stress test and the alternating-stress 
the test and the 
-hock test, the authors are not prepared 
that there is no 
he alternating-stress test and the shock 


‘est, or between tensile 


oO say relation between 
‘est. They will, indeed, be glad to learn 
hat since then 
he cortroversial ground as to the nature 
of the forces—‘‘alternating” or ‘‘shock”— 
s at once eliminated. They think it pos- 
sible that a relation does exist, because, 
altho there are differences in the disturb- 
ance of the metal in the vicinity of the 
fracture, the radical phenomena (‘“‘dislo 
ation” and “cleavage’’) are the same. 
that 


there is a close relation, 


It has heen said previously the 
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maximum shock strength for the particu- 
lar grade of steel containing 0.25 per cent. 
of carbon is about thirty blows, as gaged 
by the authors’ machine. Altho thirty 
may be a fair figure, such steel cannot be 
relied upon to give this always. More 
than thirty blows is rarely reached with 
this steel in its normal condition, while it 
is a very common occurrence for the num- 
ber to be considerably below this. Similar 
remarks apply to steels of other grades. 
With the usual factors of safety consid- 
ered by authorities to be sufficient, they 
find that for those parts subjected to more 
or less shock, there is a risk of 
them breaking under the modern condi- 
tions of high speeds. The authors have 
no hesitation in venturing the opinion that 
the comparative immunity from failure 
that does exist in machinery is due to the 
liberal data on which the designer usually 
and to the “extra 
allowance for purposes” that 
creeps in all designs, thus bringing up the 
real factors of safety to a figure consider- 
ably higher than that primarily intended 
to be used. If, however, the increasing 
desire to keep scantlings down to a mini- 
mum is to be realized, security can only 
be obtained by insuring that the steel 
used shall the maximum shock 
strength for its grade 

Further, the majority of steel users re- 
quire that they shall be able to use an 
ordinary steel as supplied to them, and 
without annealing, tempering, or other heat 
treatment. The authors, therefore, urge 
that the engineer should demand of the 
steel maker a greater attention on his part 
to produce and supply the ordinary grades 
of steel with a more uniform “shock” 
quality. 

It is, of course, to be expected that brit- 
tleness in steel increases with the carbon 
content, but the authors are convinced that 
the falling off in this respect is far more 
rapid than the majority of engineers are 
aware of. And, further, they believe that 
this has been in a great measure unob- 
served, owing to the prevalence of the 
tensile as the only test; and they are also 
led to this by the fact that the very tough- 
est ‘‘fancy” steels (as distinguished from 
the natural or normal pearlitic steels) are 
often produced from what is more or less 
equivalent to high carbon steels, such, for 
example, as the nickel alloys. 


grave 


bases his calculations 


practical 


have 


RESULTS OF EXPERIMENTS. 

From the results of numerous experi 
ments they arrived at the results shown in 
Fig. 6, which gives approximately relative 
values of minimum brittleness or maxi 
mum toughness under shock. For instance. 
it may be expected that with articles of 
approximately the same scantlings and in 
their pearlitic condition, those having 0.2 
per cent. carbon will be five times tougher 
to resist shock than those with 0.3 per 
cent. This diagram is intended to apply 
to forged or rolled steel and not steel cast 
ings, at any rate not such as usually sup 
plied 
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In the foregoing, the subject matter has 
been strictly confined to the strength, etc., 
of steel in its natural condition, or that 
condition produced by the comparatively 
slow cooling process of ordinary manufac- 
ture. The shock strength of “treated’’ 
steels, however, is a matter of equal, if 
not greater importance. ‘‘Treated” means 
any process whereby the steel is left in a 
more artificial condition as dis 
tinguished from the natural condition just 


or less 


discussed, such as oil-hardening, wate 
hardening, tempering and allied processes 
The authors have not had the time nor 
facilities for conducting a complete series 
of experiments with these steels, but they 
have done quite sufficient to be assured 
of the fact that the shock strength of oil 


quenched mild steels particularly is not 


increased a mere matter of 20 per cent 
(720 degrees Cent. in oil, 0.25 Cent.) to 
130 per cent. (1,200 degrees Cent. in 
water), as is the case with the tensile 
strength, but on an average 500 to 600 
per cent. more than the shock strength of 
the natural steel in its best condition 


Moreover, oil-quenching appears to pos- 
sess the highly important property of 
“leveling up” the shock strength of steel 
to a fairly constant value. 

Thus there may be two similar articles 
made of the same grade of steel, the one 
coarse and brittle and the other fine and 
tough, and possessing a. maximum shock 
strength. Ojil-quenching will increase the 
strength of both to a common value, the 
increase in the one case being perhaps 


several thousands per cent. and in the 
other the 500 or 600 per cent. above re 
ferred to. (See Table 3.) 

They think that practise with such 


things as gun-barrels shows this also very 
clearly, and they have no hesitation in 
saying that, the testing 
machines practically make no distinction 
between the steel that is utterly unfit and 
that which is eminently fit for the parts 
of a machine subject to shock or vibra 
tory stresses, the drop-testing apparatus 
does most and without fail. 
make the discrimination; and further, that 
wherever the drop testing machine shows 
a steel to be good, the tensile testing ma 
chine Therefore it may 
be concluded that while the drop testing 
machine is a certain and reliable guide to 
the maker of such structures, it is 
the friend of the constructor of 
structures, subject only to tension or com 
pression steadily or constantly applied 
Attention is particularly drawn to the 
shock strength of bright rolled bar. It is 
a remarkable fact that, until quite recent 
ly, all the bright bar on the market, with 


whereas tensile 


certainly, 


corroborates it. 


equally 
other 


the exception of about two British makes 
appeared to be quite rotten under shock 
snapping off in all cases with only two or 
three blows, and not improving very much 
by oil-quenching. The authors have not 
had occasion to obtain analyses of th: 
numerous samples of bright bar they have 
the 


1 


“tested, but in majority of cases the 
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arbon content was stated to be from 0.1 


to 0.15 per cent. 


The New British Patent Law. 


Che following account of the working 
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device, even tho the office is familiar 


the weakness of the claims made by the 


In those samples which met in other re ft the new British patent law, which be patentee. An additional fee of one pound 
pects the Admiralty specification the came operative with the new year, we will be charged on the patent being sealed 
-hock strength was worse than that of clip from the editorial columns of Pra lhe system of not refusing a patent, but 
ower grades. The reason for the gener ticalEngineecr,London. The italics are ours. allowing the patentee to take it at his own 
illy inferior results may be due to the “The complete specification that has to risk, provided he inserts in his specifica 
rastic rolling process, but the fact re be filed at the expiration of six months’ tion the references that the Patent Office 
ains that good bars can be produced from the date of provisional application requires, is considerably in advance of the 
vith certainty by a few makers. They art will be filed in the same manner as at {merican and the German and other co) 
ywever, glad to observe that other mak present, but the specification will then for  ftinental practise, where good inventions in 
rs are rising to the occasion and that im he first time be subjected to an examina points of detail and improvements of the 


provement is rapidly being effected, and mn by means of an official search, for the 


1 


whether the in 











highest value are constantly rejected, and 


t} erefor. 


vithout the accompaniment of a prohibi purpose of determining patents are refused on account 
ve price They would, nevertheless vention or any part thereof that is mad tf old references that do not and would 
ecommend due caution on the part of the subject of a claim has been patented ffect the patent if even were 
Normal Condition Oil-Quenched 
s. « 
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g 26° 8 ~ received : 159 25 31} - 
steel. . 6 al a ( P. 0-033 to 0-023 5 : |. Oil-quenched in test-bar form. 
165 Mn. 0°63 to 0°75 177 _ || Impact test-bars gin. diameter. 
Acid. \| 163 | - Si. 0-065 to 0057 | 181 — 
> . >. 0:17, S. 0-051 ar ¢ 
Low 203° 232 46 A ee > oa {) 201 278 35 |) 
carbon | Cc 0017, 8 0-050 Original bars jin. diameter 
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i} Mn.0-065, P.0°052 4 | : 
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steel. t in lime \ 
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e . } " { annealed in ) . ; } 
5 - Si. 0-05 — aan 
{ i coke dust 4 
(a) gin. square test-bars, cut from core of 
(a)73 - | Sin. bar previously oil-quenched. Micro 
b6)73 structural appearance same in core as in 
(¢) 95 _ outer zone, showing that toughening 
|} extends to the core (h) (c) Similar bars 
' cut from the outer zone. 
107 32°5 34°5 | Test-bars from 2}in. oil-hardened bolts as 
109 —_ received from makers. 
Impact test-bars gin. diameter. 
3 ~ 19 om Test-bars cut from gin. to Idin, bars 
. | 3 35°4 | 25-2 C. O11 to O15 21 29:1 39 Impact test-bars gin. diameter. 
Bright 1 | ol 
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TABLE 3. ABSTRACTED TEST RESULTS OF VARIOUS STEELS 
ose using the larger sizes of bright bar in England during the previous fifty year ontested in a court of law The new 
r important parts of machinery. The If the search reveals anticipations, thet British patent, when issued under the 1905 
umber of blows that good bright bar the applicant will be informed of such, practise, will not be in any sense guaran 
vill stand appears to be about the same as and he will be permitted to alter his claims teed as to novelty, and no assumption that 
tr ordinary bar of the same grad so as to avoid the patents to which the the patent can be taken as officially cer 
- —_— Patent Office has directed his attention. tified either as to validity or as to its 
rhe statistics of production of raw irot On the other hand, should he not satisfy subject matter or otherwise must arise 
Iring 1903, just published by James Wat he examiners by the alterations thus made’ even altho the Patent Office has made m 
on & Co., of Glasgow, show a total out 1e comptroller will order the patent speci objectior inv way to what has been 
it of 45,480,000 tons. The United States fication to be printed with reference laimed in the specification. We consider 
ed with 18,000,000 tons and Germany had therein to the prior specifications that have that the new system will be generally t 
econd place with 10,000,000 tons; Great wen disclosed by the Patent Office. The the advantage of the inventor and to the 
Britain came third with 8,800,000 tons, and) patent will not wever, be refused by uublic, even altho there are some curious 
France the output was 2,800,000 tons , Patent Office, so that the patentee will nomalies connected with the scope of the 
Production decreased in Russia, Austr ( no way blocked by the Patent Office earch and the methods of examinatior 
Hungary and Sweden { treating his invention patented re to be adopted 
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‘* Physical Characteristics of Certain 


Bronzes.”’ 

Succeeding the presentation at a recent 
meeting of the Franklin Institute of a 
paper bearing the above title by Strickland 
L. Kneass, which was printed in abstract 
by us beginning at page 1667, Vol. 27, the 
following interesting remarks were con 
tributed by members present: 

Mr. G. H. Clamer—Mr. 
brought out some very interesting facts 
relative to alloys which may be used for 
steam purposes, and their manipulation in 
the foundry, but he failed to mention one 
very important factor which will produee a 
metal sufficiently dense to withstand the 
high which such an alloy is 
called upon to resist. I refer to the admix- 
ture to such an alloy of a small quantity 
of lead. It has long been known by foun- 
drymen that a mixture of a small quantity 
of lead will produce this effect, and, fur 
ther, it facilitates the machining of cast 
I know of a very 


Kneass has 


pressures 


ings which contain it. 
interesting experience bearing on this sub 
ject, viz.: 

In the time of the old bronze cannons, 
which were made from an alloy (known 
as “cannon bronze”) of copper and tin, a 
certain founder had taken a government 
contract for the manufacture of quite a 
number of guns of this character. Accord- 
ing to the specifications, the government in- 
spectors were required to weigh the charges 
and see that they were charged in the fur- 
naces, and then the foundryman was held 
responsible for the castings. These guns 
were subjected to certain pressure, and, 
after repeated failures, the manufacturers, 
being familiar with the value of lead in the 
alloy, decided to have some molds made 
of the exact shape in which pure tin was 
marketed. One night they melted the tin 
which they had on hand, and added a cer 
tain small percentage of lead and then 
poured it into the molds, and when the 
inspector came the next day he weighed 
had no reason to sus 


The 


usual 


the pigs, which he 


pect were anything else but pure tin 


mixture was then made up in the 


way, and to the utter surprise of the gov 
that 
day all came up to the full requirements 


ernment officials the castings from 
There has been another point mentioned 


by Mr. Kneass, viz., the difficulties which 


are sometimes encountered, due to the 
presence of the eutectic. What is now 
known by the name of “eutectic” was 


known to the old founders as “tin spots,” 
and it was with the idea of removing these 
that the old bell 
expedients, notably the addition of metal 


founders tried various 
lic silver, ete. 

In our daily production of alloys con 
taining copper and tin, the presence of the 
In casting ingots 
of phosphor bronze, which contain 80 per 


eutectic can be observed. 


cent. copper, IO per cent. tin and 10 per 
cent. lead, its presence is very often mani- 
fested by the appearance of globules on 
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top of the ingots. These, when subjected 
to analysis, are found to contaim approx 
imately 22 per cent. tin, 2 per cent. lead, 
74 per cent. copper and perhaps 2 per cent 
to 3 per cent. phophorus. This quite likely 
is a complicated quadruple eutectic. It 
demonstrates that phosphorus in phosphor 
bronze is contained almost entirely in the 
eutectic part of the alloy, and it is due to 
this that phosphor bronze is so materially 
harder than alloys of the same composition 
which do not contain it 
Prof. A. E. Outerbridg« 
explanatory statement in Mr. Kneass’ ex 


There is one 


cellent wish to offer a 


paper to which | 


FIG. 29 PLANING STEEL 


He the 


greatly increased density and finer texture 


slight modification attributes 
of test samples of bronze cast in an iron 
mold as compared with similar samples ot 
the same bronze metal cast in a sand mold, 
entirely to the more rapid cooling of the 
metal when cast in the iron mold. I have 
made very many experiments in this direc 
tion, covering a period of sixteen years or 
more, and the result is that I attribute the 
phenomenon mainly to what I call “fluid 
compression.” 

You may ask what do I mean by fluid 
this connection? I 


compression in means 





AT 05 FEET PER 
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simply this: Certain alloys of metals ex 
pand with enormous force at the momen: 
of solidifying. It is due to this fact that 
we are enabled to obtain sharp castings 
Pure copper, pure silver, pure gold, etc 
do not give sharp castings, because the 
do not expand greatly at the moment 
solidifying 

When such an alloy as that referred t 
by Mr. Kneass is cast in a sand mold, 
first fills the mold, and then when pouring 
has ceased it suddenly expands and forces 
e yielding grains of sand outward in all 
larger cavity than 
forms 


tl 


directions, making a 


before. \ skin of solidified metal 





MINUTE, 
mmediately ; then contraction of the mas 
begins to take place, the thick sections coo 
inore slowly than the thin sections, giving 


se to “segregation” and to spongy spots 
or porous places, while the whole texture 
ft the congealed metal is of coarser grair 


than it would have been if it had been sut 


jected to mechanical pressure when in 
plastic state 
When this alloy is cast in 


e expansion at the moment of solidifying 


a metal mold 


1 


tl 


as before, but encounters th 
rigid the 
fuid compression of 


takes place 
therefore 
the 


walls of mold, and, 
the molecules of 
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metal itself takes place. The internal pres 
is frequently sufficient to cause the 
of the metal to burst 

formed on the upper sur 
face of an open mold, where the metal has 


portion 
thru the “skin,” 
-ongealed by exposure to the air, forming 
pimples of eutectic alloy, and in some cases 
horn-like 


long filaments curling over in 
shapes are extruded 
On cutting a section thru an ingot or 


asting made in a metal mold, then polish 


ng and etching, it will always be found 
ch denser, more uniform in texture, 
ind much more free from segregation than 


same metal cast in a sand mold, while 


specific gravity is also considerably 


gher. Such metal is not necessarily hard 


than when cast in sand, tho the “chips” 


quite different in appearance. It 


may 


be likened to the difference in density and 


neness of grain observed in a piece of 
pine wood that has been squeezed in a 
werful hydraulic press, as compared 


witl piece of the same wood not com 
Metallic 


ibjected to this fluid compression show 
These 


pressed alloys which have been 


greatly increased tensile strength. 
re facts not generally understood, all hav- 
the 


ng important practical application in 


Tre 


tallurgical arts 
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The Development and Use of High 
Speed Steel — Addendum. 

No 52 of Vol. 27 


press before the photographs illustrating 


Our issue went to 


Mr. Gledhill’s cases of high-speell planing 
were received from England and half-tones 
from these photographs were _ therefore 
They have now come 


Of them 


necessarily omitted 
to hand and are given herewith 
Fig. 29 illustrates the planing of 45-point 
carbon steel at a cutting speed of 65 and 
Fig 
planer operating on 


a return speed of 160 feet per minute 


30 shows a 14-foot 


gray iron at 36 feet per minute, the depth 


——— 





30 PLANING GRAY LRON 


AT 30 FEET PER 


' no n na tt} 
I Il being 1’4 inches and the 


1. The former machine 


‘ 
Incl 

make. Of the make of the latter we are 
not informed. Both are fitted with the 
Mitchell planer drive, which was illustrat 
ed at page 739, Vol. 27. The photographs 


’ a4 


) 
are from the British Westinghouse Electric 
& Manufacturing Company’s works 


\ company has 
a cliff of feldspar on the shore of Lake 
Superior to convert it into abrasive mate 
will be 


generally 


begun operations upo1 


rial for use in the arts. It used 


for “‘sand”’ 


made with glass 


largely paper now 


MIN 


enginee!l Q ind you 1 \ ive he 


all 


Opportunities of the Apprenticeship 


Course. 
The following was read before the Elec 
tric Club, of Pittsburg, by W. W. McFar 


land, acting vice-president of the Westing 


house Electric & Manufacturing Company 
We understand refer exclusively t 
the apprenticeship course of the Westing 
house works 

I do not know whether you look upor 
t as such, but the fact is that the appren 


reality a post-graduate 


ceship course is in 


course supplementing the theoretical train 


ng btained in the colleges and uni 


vou oO 





\ \ cquaini 
ince with the genet pi les governing 
Oppo! 
practica 
th: 
The 


view t 


ge of the var details of 
hinery. 

urs¢ na ee! ) nned W th a 
acquaintance 
with this practical work, and not with the 
handicraftsmer 
education, therefore that of the 
the 
the 


nphasize 
men that 


in unusual op 








R2 
portunity of which thorough advantage 
should be taken by the apprentices. It is 
not exaggerating at all to say that you 
nave an opportunity many older 
practising engineers, if it were practicable, 
would gladly pay a large sum to enjoy. 
Chere is no other way of getting an inti 
nate practical acquaintance with machin- 
ry than by daily contact with it in the 
shop as it is built. I want to urge upon 
vou, therefore, not to neglect this splendid 
pportunity, but utilize it to the fullest 


which 


*xtent, even if you yourselves do not at 
present realize how great it is. Experience 
will prove to you later on that I am under 
stating rather than overstating the oppor 
tunities which now lie before you. 

It is to be remembered also that in a 
great technical business like ours it is get- 
ting to be more and more the case that all 
the higher positions must be filled by tech 
nically trained men. Even at the present 
time almost every one. of our designing 
engineers is a graduate of the apprentice 
ship course; the same is true nearly to the 
same extent of the correspondence depart 
ments; and it is,getting to be more and 
more true every day of the sales. depart- 
ment. The engineers of the construction 
lepartment are, of course, almost without 
exception, graduated apprentices. While 
none of the present executive officers are 
graduates of the apprenticeship course, 
they are all technical men, I am empha- 
sizing this point to show you that your 
outlook upon the completion of the course 
is a bright one, and that, whatever your 
special aptitude, there is almost sure to be 
in opportunity for you to utilize it to 
advantage. 

My personal acquaintance with a number 
f young men who have gone thru the 
apprenticeship course has led me to note 
that occasionally some are inclined to ques- 
tion the importance of what they consider 
the drudgery of certain sections of the 
works, and their anxiety seems to be to 


hasten thru all other sections into the 
lynamo testing department, where the 
work is comparatively clean and easy. 


Now, in my judgment, there can be no 
greater mistake than this. The work of 
‘he dynamo testing department is, of 
‘ourse, very important, but, after all, the 
same kind of information, tho not in so 
great a degree, can be acquired elsewhere. 
The knowledge and experience of the de- 
tails of manufacture which are obtained by 
‘onscientious work in other sections of the 
tactory cannot possibly be obtained in any 
other way. 
In what I 
penings for the future I did not speak of 


said a moment ago about 
the works themselves, but I know it is the 
velief of 
vhich I concur, that the higher works po- 
sitions offer a fine field for the technically 
educated man. There must be some among 
you to whom work of this kind will prove 


some of our management, in 


very attractive, so that if this is the cas« 


vou should pay even more attention to 
processes as vou go thru the shop than if 
vour aim were to go into the selling ck 
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partment or some other branch, In other 
words, for the average man who does not 
expect to stay in the shop, what he is most 
anxious to learn is what is done in the 
manufacture of the machines rather than 
how, while the shop man is perhaps more 
interested in knowing the /ow than the 
what 

For more than one reason I urge you to 
keep your eyes open and observe carefully 
everything that is going on about you, in- 
cluding details of shop discipline, shop 
methods, etc. Whether 
career with us or go elsewhere, the time 


you make your 
will probably come when you will occupy 
an administrative position of some kind, 
and then the information you have gained 
of administrative methods will be of great 
value to The question of cost of 
manufacture as affected by the speed at 
which tools are driven, the new and im- 


you. 


proved tool steels that have been recently 
introduced, the relative advantages of driv- 
ing by single motors and in groups, these 
and many other questions of shop methods 
are important to many officials of an or- 
ganization other than those actually in the 
You now have the chance to make 
yourselves well acquainted with all these 
points, and you will make a great mistake 
if you allow this opportunity to go un- 
improved... Besides the actual information 
gained you will be training your powers 
of observation, and this is a most impor- 
tant matter. If time permitted I could 
tell you a number of very amusing storjes 
respecting mistakes that are made from 
My experience has 


works, 


careless observation. 
shown me that young men are apt to pay 
much attention to the 
working out the results. of observation 
than to the observations themselves. Of 
little reflection shows that the 
most important thing of all is accuracy 


more details of 


course a 


of observation, and you should take every 
opportunity of ob- 
servation so as to make them thoroughly 
efficient. 


to train your powers 


\nother opportunity of the apprentice- 
ship course which will never come to you 
again in life after you have passed to a 
higher position, is that of acquiring from 
intimate personal association with work- 
I think 
we must all realize that in questions of ad 


men their personal point of view. 


ministration and discipline it is a tremen 
dous advantage to the manager to be able 
to appreciate thoroughly the point of view 
taken by his men. Too often his only 


method of doing so is to attempt to put 


himself in their place and realize how they 
would look at things. In the apprentice 
ship course you work with them side by 
side, have a chance to become friends with 
learn from them what they 


We 


objections 


them and to 


really think know from actual ex 
perience the put forward by 


labor agitators to piece work, the prem 
ium system and practically all methods of 
maximum production. I think most man 


not shared 


igers believe that this view is 


inde i d 1S 


by majority of workmen, and 
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distinctly opposed to the views of the 
best and most progressive men. There is 
also the question of the morale among 
men, as to such questions as loafing, limit 
ing the amount of work to be done, etc 
A manager finds it almost impossible to 
get the real feeling of the men on thes 
points, but you from your daily associa 
tion with them and observation of the wa) 
they actually behave, can acquire informa 
tion which will be of the greatest possible 
value to you later on in life when you, in 
turn, come to occupy positions of respon 
sibility. 

It will not be 
would 


necessary for all of you 
but to some | say, do not be dis 
couraged by hard work and small pay at 
the beginning of your active life. It is, of 
course, a change from the 
relative freedom of college 
daily routine of a manufacturing estab 
lishment, and it seems all the harder trom 
the necessity for buckling down to hard 
work and long hours. Remember, how 
ever, that this part of the work is only for 
a few years, and it is worth while to go 
thru this training for the sake of the im 
mense benefits which come from it. As 
respects the matter of pay, it is well t 
remember that in England, so far from 
young men who are in the shop to learn 
the details of the business receiving any 
compensation, they have to pay consider 
able sums, from $500 to $1,000 per annum 
to have the privilege. 

Just a word of caution and also encour 
agement with respect to general 
matters. You have now begun your real 
life work, and will day by day be building 
important 


tremendous 
life to the 


some 


up a reputation. It is most 
therefore, that you should form habits of 
conscientious attention to duty, zeal and 
These are of the greatest pos 


ind 


industry. 
sible importance to success in life, 
obviously habits are only acquired by con 


stant practise. Do not make the mistake 


of thinking that because the work which 
you are now doing puts you in a subor 
dinate and unimportant position it makes 
no difference whether you do it cheer 


fully, zealously and_ intelligently. The 
habits which vou form now will have a 
decisive effect upon your success in after 
life. and if you allow yourself to become 
indifferent and negligent. success will he 
impossible. TI believe that it should be 
every young man’s motto to do the work 
right at hand as well as he know: W 


Do not allow yourself to dream 

vou would do if you only had 

tunitv to do important things, to the d 
ment of the simple and unimportant worl 


which is assigned to you. It is sate 


sav that such dreamers never hay 


portunity of doing the greater things 
which they imagine would arouse their 
interest 

Many persons not connected with the 
\Vestinghouse interests have commented 
upon the fine esprit de corps that obtains 
among the representatives of the var: 


mpanies. I hope that you will 
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ily become imbued with this spirit. Doubt- 
ess one cause for this is the personality 
of the remarkable man who has founded 
these great industries. He is to-day, I be- 
ieve, the only great captain of industry 
who is actively at the head of the works 
which he has built up. History shows 
that enthusiasm is much 
aroused by a striking personality than by 
an abstract principle. I there 
tore, that you will all consider it of par- 
ticular advantage to be enrolled among 
those who follow the leadership of Mr. 
Westinghouse. Of course it is impossible 
for any man who counts more than 20,000 
people among his employees to be person 
ally acquainted with even a small fraction 
of them, but it is nevertheless true that 
Mr. Westinghouse does take an interest 
in all that goes on and is on the lookout 


more easily 


am sure, 


for specially able men. Some of you are 
undoubtedly destined in the future to oc 
cupy very high places in the company’s 
organization and to become personally ac 
quainted with him. It certainly would be 
a most laudable ambition for every one of 
vou so to conduct himself that he might 
hope to be counted as one of the men wlx 
was regarded by our chief as destined to 
hecome one of the leaders 





American Ingenuity in Sulfur Pro- 


duction. 

The following interesting item comes to 
us by way of Marseille, France. Robert 
P. Skinner, United States Consul-General 
at that Consula 
Reports: 

The entry of Louisiana sulfur into the 
world’s market is an unmistakable tri 
imph for American ingenuity and com 
mercial courage, which has brought its 
own prompt reward. Our American sulfur 
deposits were discovered in Calcasieu Par- 


port, contributes it to 


ish, La., thirty-five years ago, while pe 
troleum boring was in progress. The sul- 
fur found was practically useless, how 
ever, being buried under 400 feet of quick 
sand. The rock being porous and filled 
with water containing sulfureted hydro- 
gen, the sinking of shafts was impossible 
by old methods. After millions of dollars 
had been spent in attempts to reach the 
sulfur, it was decided by Mr. Herman 
Frasch to extract it by the application of 
water, superheated under pressure to 
many degrees above boiling point. It is 
then forced by means of iron pipes into 
the sulfur rock. The sulfur, being in- 
soluble in water and of greater specific 
gravity, falls to the bottom of the well or 
leposit, from which point it is raised to 
‘he surface by means of an air pump. On 
the surface it is allowed to congeal, and is 
then ready for shipment. 





Recently an Otis electric elevator was 
shipped from Yonkers, N. Y., to the 
Grand Cathedral at Berlin for the ex- 


clusive use of the German Emperor. Its 
location will probably prevent his riding 
1p and down ad libitum. 
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The Factoring Method of Extracting 
Roots. 
BY ERNEST M CULLOUGH 

Professor Robinson made a _ mistake 
when he called his method for extracting 
roots the “Approximation Method.” The 
name prevents many from using it in ordi- 
nary work. I believe “The Factoring 
Method” is a better name and base it cn 
the following definitions : 

A square root is one of two equal fac 
tors. 

A cube root is one of three equal fac 
tors, etc., etc 

The definition 
limit. While a handy table of factors is 
not essential, it is a wonderful help, and 
I enclose one calculated for twenty-five 
The rule is simple and is the 


can be extended to any 


factors. 
same for all roots 


2d Power.| 3d Power 4th Power.) 5th Power. 


Fac- | The fac- 
tors. | tor is the 


The factor | The factor 
is the is the 


The factor 
is the 


sq. root. | third root. fourth roct fifth root. 
I I I I I 
2 4 8 16 32 
3 9 27 81 243 
4 16 64 256 1,024 
5 25 125 625 3,125 
6 36 216 1,296 7.97 
7 49 343 2,401 16,807 
8 64 512 4,c96 32,768 
9 81 729 6,561 59,049 
10 100 1,coo 10,000 100,0C 0 
II 121 1,331 14,641 161,051 
12 144 1,728 20,736 248,832 
13 169 2,197 28.561 371,293 
14 196 2,744 | 38,416 537,824 
15 225 3.395 50,625 7595375 
16 256 4,096 65,536 1,048,576 
17 2%9 4,913 | 83,521 1,419,857 
18 324 5,832 104,976 1,889,568 
19 361 6,859 130,321 2,476,099 
20 400 8,000 160,000 | 3,200,0c0 
21 441 9,261 194,481 4,084,101 
22 484 10,648 | 234,256 5,153,632 
23 529 12,167 | 279,841 6,436,343 
24 576 13,824 | 231,776 | 7,962,624 
2: 625 15,625 | 390,625 9,765,625 
FACTOR TABLE FOR EXTRACTING ROOTS. 
Rule for square root: Look in the 
table of second powers for the number 
nearest the given number of which the 
root is desired, and take the factor of 
that power. Divide the given number by 


that factor. Then divide the number by 
the half sum of the factor and quotient 
for a second approximation. Divide the 
number again by the half sum of the sec 
ond approximation and the second quo 
tient. 

This process can be 
the result is obtained to any required de 
Usually two divisions 


continued until 
gree of exactness 
give the root to as great a number of 
places as is necessary. To men quick at 
figures and doing such work every day 
this is no quicker than the ordinary meth 
od for extracting square root. It has the 
merit however, of extreme simplicity and 
can never be forgotten. It should be 
taught in schools where children have not 
vet begun the study of algebra. In ex 


83 
tracting higher roots, however, no method 
s so rapid. 

Rule Look in the 


for the cube root 


column of third powers for the numb 


nearest the given number. Take out the 
factor. Divide the given number by that 
factor. Divide the quotient also by 
factor. Take one-third the sum of 


two divisors and the last quotient for 


second divisor Divide the given numb 
by this second divisor and divide the qu 
tient also bv it lake one-third the sur 
of twice the second divisor and 4nal 
quotient for a third divisor. It may n 
be necessary to divide the number a thir 
time. This third divisor may be e cul 
root as close as needed It is not nece 
sary to give rules for the extraction of 
other roots. Any intelligent man can reac 


ily extract any root once the principle | 


been grasped. For the fourth root, the 
new divisor will be one-fourth the su 
of the last quotient and three times the 
preceding divisor. For the fifth root, on 


fifth the sum of the last quotient and 
times the preceding divisor 
Each 


the name 


step 1S an approximation, het 


The closer the first factor 


selected the fewer approximations there 
will be; that is the only reason for using 
the handy table. For the reason that rules 


for extracting roots are hard to remember 


and awkward to use, logarithms are g 
erally used for everything beyond squa 
root. The factoring method is an easy 
one and the rule not readily forgottet 
is handy when no tables of logarithms a 
at hand. The writer's apology f aT 
tioning this method here s tha ve 


time he has had occasion to extra 


the method attracted attention and 


; 


he has not found one who remembered 
having seen it. Nearly twenty men have 
copied the factoring table for future us« 
The method is given in Liubsen’s worl 
translated by H. H. Suplee, and 
eral works published in England 

[The reader will not fail to note that 


the number of decimal places that the d 
isor and quotient agree they are correct 
comparison of the two showing at once 
the degree of to which the 


process has be 


ipproximation 


en carried.—Ed. ] 


Football and Locomotive Firing. 


[ take time here to make a statement 
that if one of your best footbal ylave 
n first-class training were placed ( 
of these big locomotive to fire t for 
long trip, it would tax physical powe 
1 great deal more than his power you 


be taxed by playing end positior 


ball team, and I might say that it he ha 
ma good hard winter's night, to shovel, 
the course of five or six hours, about 
tons of coal thru an 18-inch hole, a ve 

it possible to see that 15 tons of coal piled 
up before him and he was told that 
would have to put in that coal in five 
six hours, I think he would quit 

before he tackled it Robert Ouay 
tudents Iowa State College 








Machine and Tool Industries of Chem- 
nitz. 

United States Consul J. F. Monaghan 
-ends to Consular Reports an interesting 
account of the present condition of the 
machine building industries of Chemnitz, 
Germany. He says: 

One _ often how _ this 
(Chemnitz), with its large machine-build- 
ing works, has been so successful in com- 
peting upon the markets of the world, 
when a large proportion of the raw ma- 
terials used comes from foreign countries, 


wonders city 


ind a number of the large machine plants 
ire located some miles from the railroads, 
so that everything must be hauled to and 
from the factories by means of trucks. 
The cheapness of labor seems a blessing 
here 

Tho a general improvement in local in- 
dustrial manifest in the 
past year, the machine-building trade did 
not benefit particularly by the change 
The annual reports submitted by the lead 
of Chemnitz to the 
that 
invariably competition was very keen, or 


conditions was 


ing factories local 


‘-hamber of commerce show almost 
ders hardly above the average, and prices 
so low as to leave but a small profit. In 
‘ertain lines conditions were more favor- 
especially in the spinning and thread 
machine building branch, which was well 
orders, and, toward the 
close of the year, was even crowded with 


able 


supplied with 
work 
MACHINE TOOLS. 

During the last six months of the year 
1903 the machine tool industry continued 
to suffer from overproduction, a special 
effort having been made at this time to get 
rid of all accumulated stocks. The first 
six months of 1904 showed some improve 
thru the increase of foreign orders. 
the whole, the situation is not 
satisfactory. Orders are still so slow in 
coming that most machine tool manufac 
turers have on their pay rolls but a lim 
number of hands. Complaints are 
Iso made in this industry that coal prices 
are held too high, and that large consum 
ers are forced to import Bohemian coal in 
The raw iron syndicate 
ilso looked upon with suspicion, and 


ment 


but. on 


ited 


large quantities 


has lost much credit thru its recent ma 
nipulation of prices 
Manufacturers of machine tools used 


directly in the building of machinery, and 
those used in keeping other machine tools 
in condition, have reported slow but steady 
improvement in their trade, due largely 
ti considerable increase in foreign or 
ders. Inland orders are few and far be 
tween 

The knitting machine building trade is 
an important industry in Chemnitz, and 
was the past year 
Knitting machine needles to the value of 
$10,000 were exported to the United States 
in three months, mostly by a single firm 
Chemnitz also manufactures agricultural 


implements, bicycles and bicycle parts and 


satisfactory during 


electrical machinery 
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The ‘“‘Empire’”’ Spring Wheel. 

The ingenious wheel shown in the cut 
herewith, which we take from Engineer- 
ing, London, is something more than a 
mechanical suggestion, as we have the 
assurance of the editor that he has been 
able to test the running of a car fitted 
with a set of these wheels over a variety 
of roads selected for their irregular sur- 
faces and other trying conditions with 
quite gratifying results. The pneumatic 
tire is of course entirely dispensed with 
and a solid tire with flat tread takes its 
place. It will be seen that the wheel 
springs not only radially but also tangen- 
tially to equalize the irregular torque of 
the motor, in this latter respect showing 
an advantage over the pneumatic tire. The 
levers and other parts of the wheel are 
made of steel stampings for lightness and 


rH 


the mechanism is entirely enclosed by disks 
extending from the boss to the rim, thus 
forming a chamber for oil and excluding 


dust. 
The cut shows the wheel without the 
disk. Secured to the hub at each side are 


a pair of five-pointed star-shaped plates, 
connected together by a pin at each point 
of the star. Each pin carries a pair of 
triangular equalizing pieces between the 
plates, and a pair of triangular levers out- 
side. Between the equalizing pieces are a 
pair of rollers, the rollers on adjacent tri 
angles being connected by a series of plate- 
springs, the centers of which are attached 
to the star-plates by means of bolts pass- 
ing freely thru distance pieces between the 


plates. Each bolt is also connected by pin 





“EMPIRE” 
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joints to one pair of corners of the trian- 
gular levers already mentioned, the re 
maining pair of corners being jointed to 
the center of a pair of segments having 
rollers at the extremities which bear 
against the inner side of the rim of the 
wheel. It will be seen that any pressure 
on the rim of the wheel is transmitted 
from the plate-spring immediately opposite 
the point of application to the whole of 
the springs round the wheel by the agency 
of the equalizing pieces, and, further, that 
these springs are protected from any 
oblique strains by the triangular levers. 
Inside the rim, on each side of the roll 
ers of the segmental pieces are curved in 
ternal projections, so that any motion of 
the segments would cause the latter to ap 
proach the center of the wheel. This is 
resisted by the tension of the plate-springs, 
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SPRING WHEEL. 

but will take place to a greater or less ex 
tent, depending on the irregularities of the 
power being transmitted thru the wheel 
due to variations in the engine speed or in 
the road resistance. 

The wheel is made by the Metropolita: 
Engineering Association, Limited, 4 Vic 
toria street, London, E. C., and is the 
invention of Mr. A. S. Robinson. 





In a new power plant of the boroug! 
of Hammersmith, London, a novel systen 
of thermal storage has been adopted. Fou: 
tanks of 50 tons capacity each have bee: 
placed which will be used to store heate 
water during the day, this hot water to b« 
fed to the boilers at night when the great 
est load is on, thus helping to equalize the 
wotk of the boiler furnaces. 
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A Plunger Bearing Pin Boring Rig. 
The enclosed sketch shows a lathe fix- 
ture used in the boring and threading of 
plunger bearing pins, of the Laidlaw- 
Dunn-Gordon Company type. One of the 
pins to be threaded is shown in Fig. 1. I 
s essential that the 134-inch threaded hole 
be exactly central with the sides of the 
pin and at right angles with the surface 
The counterbalanced fixture A, Fig. 2, is 
clamped to the lathe faceplate and held 
central by a boss which fits in a recess of 
the faceplate, as shown. A is bored out 
at B to a depth of 3-16 inch and slightly 
chamfered to receive the plunger pin. 
The clamp C is drawn down on the pin 
by means of screw D coming in contact 
The 


with an inserted steel plate in 4. 














A PLUNGER PIN 


two coil springs hold the clamp C up in 
position when releasing screw 1) 

Lug E is bored out to the radius of the 
pin and acts as a support for it. 


G. V. Huser. 





Pneumatic Feed for Countersinking 


Ship Plates. 

At the shops of the New York Ship- 
building Company, Camden, N. J., where 
they have the reputation of doing a great 
many things in new ways, I recently saw 
what was to me a new idea in quick feeds 

+. e., the piston of an air cylinder at- 
tached to the quill of a ship plate counter 
sinking machine. 

After the plates are punched, the holes 
which are to be countersunk are marked. 
The plate then goes to the countersinking 
machine. This machine is a sort of radial 
drill, the arm being made of two I-beams 
placed parallel to each other, so as to 
form a track for a carriage, which carries 
a drill press. This carriage has wheels 
both on top and underneath the I-beams, 
those underneath taking the thrust when 
the countersink is working. 

There is usually no regular column for 
this machine, the I-beam arm being piv- 
oted on a bracket attached to a post or 
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wall. The carriage is for all adjustments 
to and from the center, and is pushed or 
pulled along the tracks by hand. The 
power is transmitted to the drill press 
from the bracket by means of a 
splined shaft. The feed for the spindle 
is by means of a on a 
shaft which 
with the rack on the quill 
puts the plate to be 
blocking upon the table of 
This table is usually a large slab of iron 
€ to 10 feet wide by 15 to 20 feet long. The 


pivot 


fulcrumed 
a gear engaging 
The operator 


lever 
passes thru 
countersunk upon 


the machine 


table has a number of holes cored in its 
top surface so that stops may be put in, 
to prevent small pieces of plate being re- 
Large plates 
The blocking is usually 


volved by the countersink. 
require no stops. 
about an inch thick and any old piece of 
wood is utilized, the object of the blocking 


” 
‘ii 1% Thread 





D 
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BORING RIG. 


being to prevent the countersink cutting 
the table. 

The carriage is then moved along the arm 
and the arm swung on the pivot till the 
countersink is over the hole to be operated 
on. The operator then applies the weight of 
his body to the lever, forcing the counter- 
sink into the hole. There is nothing 
particular about the job, as long as 
the holes are countersunk approximately 
the same depth they are good enough 
Considerable 


and 


exertion is necessary with 
this, the old style of countersinking. 
New York Ship 


is very much easier to 


The machine at the 
building Company 
It consists of a short, heavy, round 
Pivoted on 
top of this column is a radial arm hung on 
ball bearings 
carries another arm hung also on ball bear- 


run, 
column on a solid foundation 


The outer end of this arm 


ings. On the outer end of this last arm 
is mounted a drill press and the motor 
which drives it. The quill of this drill 


press is connected with the piston of an 
air cylinder. After the 
been located over a hole, the pressure of 
a finger on the air valve lever forces the 


countersink has 


countersink instantly down to its work, 
the release is just as easy and quick. The 


only physical exertion necessary is the 


moving of the countersink from hole 


hole. Owing to the way the 


hung on ball bearings, this is not 


are 
great DIXIE 


Will Steam Supply Oxygen for Burn- 


ing Oil ? 
\n article of more tl ordinary i 
terest appeared at page 1713, Vol. 27; f 
next to the food supply of the world th 


i 
fuel that warms it and does its work is tl 
Anything that 
our knowledge of the right use of it 


most important adds 


of direct advantage to each one of us, and 


anything that increases the efficiency of 
its use is of even greater benefit than that 
which comes from a saving in the use of a 
power after it has been developed by tl 
it is 
Among all 


more far-reaching in 
of the 

of the earth the liquid ones, the crude oils 

are receiving the attention at the 

present time. This is due to the fact that 

they are being found in sufficient quantitic 

to be counted among the most importa 


fuel, because 
its possibilities fuels 


most 


of the world’s supplies of fuel. 

In the article that I have referred to 
“Steam vs. Air for Liquid Fuel and Oi 
Burners’’—are some statements which, if 
they are correct, show that many things 
that have been believed up to this time are 
not true. While I cannot claim to be an 
expert in fuel, there 
are some things in the article which are 


the use of oil as a 
so very different from what I have believed 
that I would like to call attention to them 
for if I am wrong and they are right we 
are close to the realizing of the dream of 
the man who supposed he was able to con 
nect up a gas line and a water line to hi 
stove and save all of the air for othe 
purposes 

Taking the figures given, it would tak 
3.229 pounds of water to furnish enoug! 
oxygen to consume 1 pound of oil, and 
would take 3.229 pounds of water to con 
the 


As hydrogen 


sume the hydrogen that is in sam 


3.229 pounds of water 


said to have a very great affinity for th: 
other elements, it might again unite wit 
the oxygen even if by some means 

should be separated from it. As the hy 


drogen in the oil is credited with doing s¢ 


it is reasonable to suppose that free hydr 
gen will be as apt to 

And right here is another point that de 
If the hydro 


that 3.229 pounds of 


serves a little consideration 


gen that is in water 
is completely consumed, will furnish a 
much heat without using the pound of car 


| 
bon as the carbon would furnish if th 


hydrogen in the water is allowed to go 


unused. Unless my knowledge of chem 


istry is entirely at fault, there is another 
fact that has also, seemingly, escaped at 
tention. When oxygen and hydrogen unite 
to form water heat is generated, and when 
the process is reversed heat is required to 
accomplish it. In other words, if the 3.220 
pounds of water are separated into the 
elements oxygen and hydrogen it will take 


all of the heat of the pound of oil to fur 








Pa) 


the heat that will be necessary. lf 
this heat was used for such a purpose, 
would only remain for us, if we 
wanted heat, to the oxygen and 
the hydrogen and thus get the heat which 
we could have gotten by burning the oil 
using the heat for work instead of 
for the purpose of dissociating 


nish 


then 
reunite 


and 
using it 
the water 
As it burn the 
oil before we could get the heat from it, 
we would hove to supply air for that pur- 
pose, and after we had the oil burned we 
would not need the oxygen of the water 
for that purpose so we might as well use 
it for the free hydrogen on hand. Even if 
we supply a fresh pound of oil to burn 
with the oxygen of the water we have not 
gained anything, for we must also make 
use of that free hydrogen somehow or we 


would be necessary to 


have suffered a positive loss. 

If my reasoning is right there would not 
be any gain even if we did manage to sepa- 
rate the hydrogen from the water, and I 
do not think that there is evidence to show 
that we do gain anything in practise 

WATER POURED ON A FIRE, 

Some people may be disposed to bring 
forth as evidence the behavior of a small 
stream of water when thrown on a very 
fierce fire, or the process of making gas by 
passing steam thru an incandescent body of 
coke, but I would point out one great 
difference 

In the case of a fire there is a body of 
carbon in a highly heated state, a state in 
which it is very ready to enter into com- 
bination with oxygen. If it should take 
the oxygen from the water and so set the 
hydrogen free, it would pass along to a 
place where there was a supply of air and 
again enter into combination. In setting 
the hydrogen free the fire would have to 
give up heat which would be again set 
free at some other place. This might help 
the spread of the fire, but it would not 
increase the total amount of the heat. 

In the case of the water gas the hydro- 
gen meets with a supply of carbon that is 
free to combine with it and the liberated 
oxygen meets with a supply of carbon with 
which it can unite. We thus get a supply 
of gas composed of the carbon and the 
hydrogen, and also support the combus- 
tion without introducing so much nitrogen 
as would otherwise be the case. 

In this I do not think it is 
claimed that more heat is obtained from 
the gas than was in the original supply 
of carbon, but it is simply put into a more 
form to use for certain pur- 


process 


convenient 
poses. 

An examination of the analyses of vari 
ous commercial gases will show that car- 
bon is not found alone as a gas in any of 
them. It will always be in combination 
with some other element, and that element 
will be either oxygen or hydrogen. With 
these elements it forms a gas, and without 
them it is a solid. 

There is no doubt that many chemical 
reactions are of such a nature that it can- 
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not be positively stated just how they do 
proceed, and it might be altogether pos- 
sible that fuel in being consumed in the 
presence of water in the form of steam 
might pass thru several different changes 
before it issued from the stack. As some 
of these changes took up heat and others 
gave out heat, it might make much dif- 
ference in the effects produced, because of 
the intensity of the heat produced, and also 
because of the time and place where the 
reactions took place, and still the total 
quantity of heat produced not be changed. 

So far as I have been able to learn, oil 
has never burned with water as a 
supporter of combustion, and with the air 
totally omitted. Even in the article that 
[ mentioned in the beginning it was 
thought that some air would find its way 
the fire. It might be a matter of 
great surprise to some people to find 
what a lot of air can get in thru places 
which seem to be reasonably tight, when 
a little pressure is helping it. If my hand 
book is right a pressure of only one ounce 
per square inch will produce a velocity 
of more than 5,000 feet per minute. 


been 


into 


UNITED STATES LIQUID FUEL BOARD. 
\mong the conclusions arrived at by the 
United States Naval “Liquid Fuel’? Board 
[ find a paragraph that is headed “Ther- 
mal Efficiency Not Increased by the Use 
of Steam.” Here is the way that para- 
graph starts out: “There is a widespread 
misconception regarding the part that the 
steam which is used for atomizing pur 
pays in effecting combustion. It 
is supposed by many that, after atomiz 
ing the oil, the steam is decomposed and 
that the hydrogen and carbon are again 
united, thus producing heat and adding 
to the heat value of the fuel. While it 
may be true that the presence of steam 
may change the character and sequence 
of the reaction, and result in 
the production of a higher temperature 
at some part of the flame, such an advan 
tage will be offset by lower temperatures 
elsewhere between the grate and the base 
of the stack. All steam that enters the 
furnace will, if combustion is complete, 
pass up the stack as steam, also carrying 
with it a certain quantity of waste heat. 
The amount of this heat will 
pend upon the amount of steam and its 
temperature at entrance to the furnace. 


heat is 


poses 


chemical 


waste de 


The quantity of available un 
doubtedly diminished by the introduction 
of steam.” 

In another place attention is called to 
the fact that 
be obtained as to pounds of water evapo- 
rated on a day when the air was laden 
with moisture 

In the article 
statement was made: “It has been demon- 
strated that 1 pound of oil will evaporate 
at least 15 pounds of water.” In the 
‘“‘Report”’ the best result that I have been 
able to find is 14.42 pounds of water per 
pound of oil, and that is away above the 


the same results could not 


before referred to, the 


. 
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average. The average seemed to be be 
tween II and 12 pounds. 

From the foregoing it must not be con 
cluded that steam cannot be used to ad 
vantage in an oil burner. For certair 
kinds of work a steam burner is the best 
and the question is only as to the reason 
I think it can all be explained on reason 
able grounds. To burn oil in any quan 
tity, as under a boiler, for instance, it 1 
necessary that it be broken into a spray 
and the finer the spray the more readils 
the air, or oxygen, will get to it. Stean 
has more body than air, and on account 
of that it is reasonable to suppose that 1 
would be more effective in knocking th« 
oil into pieces than air. There is another 
thing that has to be done before the oil 
will burn—it has to be heated up to the 
igniting point, and it would seem that the 
large amount of heat that the steam car 
ries would be useful for this purpose. As 
the amount of oil that can be burned is 
increased by heating the air when air is 
used as the spraying medium, it would 
seem to confirm this view of the matter 
Air to contain as great a quantity of heat 
as steam at 80 pounds gage pressure 
would have to be heated “red hot,’ and 
under ordinary conditions both the pres 
sure and the temperature of the air are 
much harder to produce than is the case 
with steam. 

When it 
good thing and has its proper place in 
burning oil, but that it does not displace 
a bit of air the final results, where 
those results are as good as they can be 
invention is more apt to be in the proper 


is understood that steam is a 


in 


direction 
SMOKE FROM OII 
Just one word in regard to the matte: 
of smoke. 
is always an indication of the lack of oxy 
gen, but that is far from being the case 
There are some forms of carbon that wil 
not burn except in the presence of the 
most intense heat, and any attempt to rusl 
a fire of crude oil too much will resuit in 
burning up the lighter combinations 0: 
carbon and setting the heavier ones fre« 
In looking at the analysis of a crude 
oil we see the quantity of each element 
but we do not see what the forms of its 
combinations are. In the distillation of it 
we can see more of this, and here we see 
that it is a mixture of all sorts of combina 
tions, from the light ones that are dan 
gerous to handle, like gasoline and ben 
zine, to carbon as found in the well 
known electric light carbons, and which 
will not burn except in the most intense 
heat we can produce. From this it can 
be seen that the intensity of the fire is a 
factor, and if more than enough air neces 
sary for combustion is allowed to get in 
its effect is to tend to produce smoke by 
lowering the temperature, and so it is with 
anything else that tends to keep the tem 
perature below the burning point of any of 
the constituents of the oil being burned 
It has not been my object to more than 


It is a common idea that smoke 
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call attention to this subject, to the end 
The 


which I have here referred to was 


that may receive consideration 


Irticic 


part of the proceedings of a society of e 


gineers, and so was given such promin 
ence that it deserves special attention. If 
it is right, the dream of the man who 


only needed to get started to set the river 
realized 
W. O 


nre may yet be 


PLATT 


Lapping and Testing Small Holes. 

his letter relates to bushings that are 
not to be but 
from the hardener 


ground out are worked as 


thev come 


There is one point 1n this work that 1s 
] 


not given enough attention in small holes, 


say from 0.10 inch down as small as you 


in go, for the small ones are the easiest 


to be deceived with. Fig. 1 shows (exag 


gerated) what a seemingly straight hole 
in the gage, Fig. 2, to be 


would test up to 


described Jater. In lapping this hole it is 


very easy to say it is small in the center 
ind ease it there so the fit seems to be 
even. Think of a drill running in such a 
hole—and there are lots of them, and 


too, with a hole like this. 


rio 
gage 


ig 3 is a lap which gives good satis 











fa 1 \ taper pin that fits into a taper 
] 
' 
| 
mn | ones } 
— al 
FIG. 1 
| | 
FIG, 2 
j FIG 3 imertcun Machin.at 
ND TEST GAGE FOR SMALL HOLES 
e gives a good, solid adjustment fo1 
Wea There are two slits starting from a 


hole drilled thru the lap about % incl 
the end, and extending to another 
distance to 


which is at a sufficient 


an easy spring to the lap. I use two 
1875 down to .o80, using a 
blade 080 | 


ream out, so there is only a thin shell left 


suts MW 


laps 
fine fret-saw Laps below 
that will expand without slitting when th« 
arbor is tapped in. In holes too small fo 
taper pins I use drawn brass wire, and t 
enlarge it use a V-block, the 


“V" being the right size to allow a flat 


hard steel 
piece to be placed on top of the wire and 
struck with a hammer; and I 
tin the wire if I can do it conveniently 
Laps above used on the 
taper arbor held in the chuck. The meta 
outside lapping should be gray iron 
roughing and pure copper for finish- 

\brasives from good manufacturers 


sometimes 


1875 can be 
for 
for 


meg 
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run very close to what they are sold for 
Brass or gray iron is full of dross which 
will leave marks on highly finished steel 
In lapping small holes finish with drill rod 
tinned over and trued off 

The bell-mouthing of holes by lapping 
flooded 


keeps the ends of the hole always charged 


is caused by two things \ lap 


as the tightly fit 
of the 


heavily; a lap run dry, 


ing portion comes out hole, ex 
pands (and it also does so when flooded), 
and, putting a greater pressure on a nat 


bell 


for a lap is larg: 


rowing surface, produces a mouth 


[his works both 


and must be compressed as it 


ways; 
enters thx 
hole, which helps increase the bell mouth 


a lap is, the less trouble 


The nearer solid 


there is in using it, and Fig. 3 comes as 


near as you can make an adjustable lap 
Leave 1-16 inch on each 


$1zes 


for small 
end of the bushing for bell-mouthing, and 
when you grind it to length you will find 
that the hole is a 


and will have to be 


at each end 
a little in 


little small 
touched out 
most cases 

The length of the lapping part of the lap 
for a hole that is finished to length should 
be one-half of the length of the hole. In 


lapping a hole that is finished to length | 


use a lap that is about one and a halt 
times the length of the bushing and 
charged by rolling between two hard, flat 


surfaces, then wiped almost dry by the 


hand. This lap shows me that the hole is 


not made hollowing with the narrow lay 
\ simple test to find 


1 is to rough lap the hole 


the error in a 


piece like Fig 


then turn a pin in the lathe long enoug! 
to stick thru to test with an indicator 
With very small holes take a piece oO 
gray iron, Fig. 2, and plane a channe 


vide and deep enough to let the pin rest on 


he flat surface. If the pin lies flat on this 


urface before it is put in tire uushing, it 
hould while in the bushing with the ends 
sticking out about inch 

Use half ,kerosene and lard for a 
lubricant. and diamond dust for small 


holes, or be satisfied with what carborun 
make you re 
Scotty 


dum will do, tho this will 
new laps often 
Proving Multiplication. 


1373, Vol. 27, H. I. gives a 


proving 


At page 
method 
method which I emp 


for multiplication \ 
| 


oy, and which is just 


as easy, if not easier, is as follows: Add 
the figures in the multiplicand, and as 
soon as the sum exceeds 9 subtract the 9 


and add the remainder, if any, to the fol 
lowing figure; and so on, taking care to 
subtract the 9 every time that the sum ex 
ceeds that figure, until all the figures are 
added, and if there is any sum not exceed- 
ing 9 when all the figures are used, put 


that figure down. Do the same with the 


multiplier. Now multiply the two figures 
thus left, and from the product subtract 
the nines, if any, and mark the result 


Subtract the nines from the product of 
the original multiplication, and if correct 
the remainder should be like that of the 


operation 1n testing illustrat 


the method I will follow the exampl 


given by H. | 


134.05 3.1410 423.958020 

I 3 4 ~ ; z 9 4 

3 I 4 I 0; 9 ) o 
Therefore we ike the 6 alo 

+x 6= 24 
In 24 there are tw ne \ remalt 
der ot 6 Now 
4 2 3 9;9 Q 0; 5 S az 43 
13 ) is 4 2 6 

which is equal to 4 6 after the nine 
have been subtracted. You will see that 
in adding the figures the nines that may 


happen to be there re left out; it 1s m 


use to include them, as they have to be 


subtracted 


It may happen with this method that 
mistake, if any, made in the multiplica 
tion may be such that the test would show 
the multiplication he correct, but the 
probability is so small that in the twenty 


or 
| 


S| 
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FIG, 2 
\ Y BLOCK 
, , 
years ha | ive method 
failed only once ind then the same thing 


might happen by H. | method 
EDWARD SERRA 


A Spring Winder and a V-Block. 
spring-winditg 
MACHINIST s 
that 


Having noticed several 


devices in the AMERICAN 


me to thinking that Pp rhaps one 


find very useful would help someone els« 
Sketch No. 1 will explain itself, I think 
also the V-block, No. 2, that I 
Now, these 


but are 


made for 


myself may not be new to a 


great many, good ones. I am at 
present employed in a general repair shoj 


The 


a young man, and seems t 


and special machinery manufactory 
proprietor is 
have an unlimited supply of ideas for spe 
The 


man is a brother of the proprietor, and 


cial wire-working machinery fore 


up to a few years ago was a coal miner 








8&8 
For bullheadedness he certainly takes the 
He 
from anybody and will do a thing wrong 
He also has 
names of his own for things of the shop 
lf he 


palm. will not take any suggestion 


to have his own way. some 
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for punching the slots in armature disks. 


1 


[This die is for punching the 


two operations being performed on the hz 
disk before coming to this die, namely 
the punching of the hole and keyway and 





slots only 
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disk in this case is to have 75 slots; the d 


, having 5 slots, therefore the plate shou 


ive I notch for every 5 slots; or, 


other words, the plate has 15 notches. 1 


center of the plate is turned to fit the 






































\ rack he calls a cog shaft wants the blanking to size (outside diameter), a in the disk, a key being fitted into it 
1 keyway cut, it is: “Say, Ed” (or Bert, large circular die being used for this. fit the keyway in the disk. D, the inde 
or whomsoever he happens to see first), These operations are simple and no de- arm, is of mild steel and is fasten 
‘jist you take this here shaft and cut a_ scription or explanation is considered screws and doweled to the gray-iron 
gash in it for me,” or “Cut a slice off this necessary B. This arm is als ‘red and thre 
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FIG, I 
SLOT INDEX DIE FOR ARMATURE PUNCHIN( 
here castin’,” etc. The boys have a great In Fig. 1, A is the die block made of to receive the center stud /, as shown 
deal of fun at his expense. We are now tool steel. The five slots are drilled and Fig. 2. It also -has a saw slit about one 


and he 
he called a “life-size 
drawin’s.’ We need an interpreter most 


of the time. eS ie 8 


making a wire fence machine, 


made what 


, 


set of 





Slot Index Die for Armature Punch- 
ings. 

The accompanying sketch will serve to 

show a die, known as a slot index die, used 


filed to size: a %4-degree taper being given 
to let the scrap fall thru freely. The die 
is hardened and the top and bottom are 
ground true. B is the gray-iron die-shoe, 
planed and fitted as per sketch. C, 
index plate, is of mild steel turned true 
and the hole threaded to take in the phos- 


the 


phor bronze bushing H shown in Fig. 2. 
This plate is also notched as shown. The 


third of the distance from the end and a 
clamp bolt G thru the end for clamping 
stud J. The 
stop, the spring tension being quite suffi 
cient to hold the the notch 
shown, in this manner holding the index 


lever E, Fig. 1, acts as a 


lever in as 


plate in position. F is the operating lever 
and J the supporting rail for it 


The operation is performed thus: The 
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disk or blank Fig. 4 is placed in position 
on index plate C, Fig. 1, and the first five 
slots are punched. 
th 


Then a steady pull on 
e lever F will release the stop lever E 
ind the plate will turn until the lever E 
drops into the next notch, when the next 


+ 


lot of five slots are punched. 


This opera 
m is repeated until the circle of slots is 
completed 

It will be noticed in this 


that provision has been made for adjusting 


construction 
the different parts. The cutting edges of 


the die will wear, thereby necessitating 
grinding off the face of the die. This 
‘onsequently will bring the die lower than 
the index plate C, the 
and F. To adjust the index plate 

release clamp bolt G, Fig. 1, 
stud J, Fig. 2, until the plate C is in the 
same plane as the face of the die, then 


igain fasten clamp bolt G 


also lower than 
levers E 


and turn 


The lever E 
is lowered by driving the bushing L 
the 


into 
gray-iron shoe B, shown in Fig. 3, 
until in proper position in relation to the 
index plate. The lever F is taken off and 
1 sufficient amount is taken off of piece K 
to bring F in proper position 

These dies are made in various sizes up 
to 20 inches radius and are giving satis- 
faction. They are here shown as made at 
up-to-date electrical 


Wye. F. 


1 large 
England. 


concern in 
HorrMANN. 





Different Conditions Determining Tool 
Steel Practise. 

\t page 1708, Vol. 

entitled ““A Critic of 

Now, | freely admit 


27, there is a letter 
High Speed Steel.” 
that my experience 
vith high-speed steel is very limited, but 
is not because of prejudice that we do 


lot use it. It is my opinion that in our 
“ase the saving over our present practise 
vould not offset the expense. Some of 
Mr. Cameron’s statements in the letter 


‘eferred to [ take exception to. He says, 


‘In most well-conducted shops forgings 
ind castings will come as close as pos 
ible 


that 


to size,’ or words to that effect; also 


“almost any fellow can throw on 


teed enough to take a big, heavy chip.” 
Now, 
practical to make of a forging 


it is not 
That is, 
is not commercially practical to do so 


we make an article which 


There is a %-inch hole thru it, and it is 
necessary to make it of 1 5-16 inch steel, 
iliho the principal finished size is 1 inch 
We find it cheaper to have these pieces 
roughed out for us from the bar on a “flat 
turret lathe,” as it is more convenient to 
handle them this way, and if one is spoiled 
n drilling (which is the first operation), 
here is not the added cost of a forging 
for junk Also if in 


tellow puts on feed enough to take a big, 


turning (rough) a 


1eavy chip, he will very likely have all his 


time to charge to it when he has done it 


It this 
thing else for him to do and make watch 


is better with job to have 


some 


ng the lathe a side issue; or, if 


sil le 


not pos 
to do this, to have a cheap man or a 
hoy to watch the lathe and have the man 


something that requires his skill 
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Of 
good practise on one job or 


course, we all know that what 1s 
in one shop 


would not be so in another place. I know 


of at least one shop making taps and dies 
where they do not use, and never have 
used, anything but bar steel to make thei 
taps, they claiming that they can get bet 
ter results by turning them out of the bar; 
and their taps are all right, too, and the 
business is prosperous 
Now about a man with a wheelbarrow 
removing the chips from a machine using 
I don’t know that all of 
the 


My experience has been with “Novo,” 


high-speed steel: 


the steels make same kind of chips 


and 
the chips have been in such shapes that you 
not them into a wheelbarrow 


could get 


They were like loose bundles of wire. I 
do not think a fellow 
that he cannot use anything but one kind 
of steel. 


it is to the advantage of the work in hand 


should get an idea 


There are times and places where 


for a man to be free to use some other 
tool or method, and, as Mr. Cameron 
says, no matter what steel is used, it 1s 


the man behind it that counts 


D. W 


ROGERS 


Splitting Paper. 
The following method of splitting paper 


will be found efficient, and can be 


very 


SPLITTING PAPER 
performed at a very small expens« Che 
materials required comprise two pieces 


of cotton cloth one or two inches larger 


each way than the paper to be split, some 
flour paste and a dish of warm water 
Commence by covering one side of the 
paper with a thin coating of paste, Aftet 
dampening a piece of cloth, place same 


on paste side of paper, smoothing out and 


removing any air that may be under the 


cloth. Treat the opposite side of the pa 
per in the same manner and allow the 
mass to become thoroughly dry before 


splitting, which is done by separating any 


two corresponding corners, as in the illus 


tration, and gently pulling apart If a 
good iob of applying the paste has been 
performed the operator will be pleased to 
see paper adhering to each piece of cloth 
Allow the same to soak in water, and take 
great care in handling the paper before 
is dry Wa. C. Terry 
[This is sometimes useful when draw 


ings or engravings are printed on both 
and it is desired to file 


Ed. ] 


sides of a sheet 


them separately 
I : 





What Should He Have Paid? 


\ man boug gas engine lat wa 
rated by he elle $ 75 rse Ww ¢ 
engine He represent ( 
run tor $2 J venty 
four h \ ng va 
the buys d t | buyer 
was led Cleve \ ¢ eS 7 
Capac V ol ( 2 

Phe p ¢ ( > ix 
strong mm ¢ \ ( eu 
economy, as it Wa place tea 
engine and boiler 

Phe bt ve Va | stk v ( 
gines, but he figured ¢ 2 1 pre 

thy cng Would a as ‘ § 

Of this he had such doubts as to lea 
him to hesitate; but he finally closed thx 
deal under a written guarantee that con 
tained a proviso that if the gas consump 
tion was above $20 per month the price 
of the engine was to be reduced in pro 
portion as the cost of the gas increased 
The gas used was natural gas of a hea 


value of about 1,100 B. T. U 


cents per 1,000 
\fter the engine had been duly <in- 
stalled and was working, it was found 


that the gas bill went up to $43 per month 


and the question of the price to be 


the 


paid 


under guarantee became a very live 


one, and one which there seemed to be 
very wide difterence of 


\fter 


ind having 


opinion on 
figuring all around the questior 


number of others figure fo1 


him, the buver of the 


engine ent na il! 
of $96 to the maker of the engine Thi 
he thought would be a proper settlement 
under tiie guar ite he oft course 
Lis eep the ¢ : ( 1 wl ich he | d nN 
made any payn 

He adn t 11K wa 
t iche 1 by v t] 1 uctiol ini 
heure that we ‘ ta rable hi 
selt nd w re { thle thar 
he re ‘ ‘ ed ‘ | mi + 
would be, but he had come to the aT! 
sion that the wlesman had sold him ar 
engine much smaller than stated and had 
guessed that even it wa ger than reall 
needed, and had taken chances on the 
gas, feeling that he could afford | 
the price cut dow vy and still make 
money Inecicde e discovered that 
nother party ‘ ndred le 
away had bought e of the ‘ e f 
$1 250 
Asa p d e litigatior 
he n ally 1 | $so I engine | t 
SAVS he h ‘ Per ,] ; rf fy 
himself \ lhe have 
paid to | d out the t f the 
guarante 
Perhay 
oht « | ue 
the prop i 0 T6000 b 
this doe 1 t tog her { Ty ( [ 
can clearly ] the ga | vent 
high enoug he eng vould be 
gift | it case x should be 
negative ql { ich it would ne 
} n , ' [ ‘ 
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It may be thought that this was a very 
loose sort of guarantee, but when trouble 
arises many guarantees thought all right 
when drawn are found to be loose. 

WILBER. 





Plain Figures. 
That figure g! 
abused? I saw in 
MACHINIsT that it 
weeks ago, and have heard of firms 


How many times has it 
the AMERICAN 
was abused again a 


heen 


lew 
not using a 9 on a drawing whenever it 
could conveniently be omitted. The Ger- 
mans can give us a few lessons in the 
Take for example their 
Made as they make it in 


shapes of figures. 
written figure I. 
Fig. 1 it could not possibly be mistaken 
ac anything else by itself or when accom- 
panied by any other figure. If 
panied by 6, 8 or 9 it would show which 
was the right way up, making up for the 
deficiencies of the figures named; but with 
the English figures 16 may be read as 91, 
i8 as 81, and 19 as 61. In looking at the 
German figures (Fig. 2), it will be seen 
that there is only one doubtful figure—8. 
By “doubtful” I mean that the figure 8 is 
only figure that when turned upside 
At first 


accom- 


the 
down can be read as a figure. 


7 


FIG. 1 FIG. 2 


1234567890 


FIG. 4 FIG. 5 


1234569890 9 
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stroke at the commencement, which the 
Germans more often than not make as 


long as the figure, as in Fig. 6, therefore 
making it a part of the figure, and not as 
a commencement stroke which can be left 
off, and the 9 with a dash thru the tail to 
distinguish it from 6. CHEDDIE. 





Steam for Oil Burners. 


At page 1713, Vol. 27, you publish 
an extract from a paper, by Geo. G. 
Bennett, read before the Ohio Society 


of Mechanical, Electrical and Steam Engi- 
neers on the subject of ‘“‘Steam vs. Air for 
Liquid Fuel and Oil Burners.” Mr. Ben- 
nett claims to have demonstrated by ex- 
periment, to his own satisfaction, that the 
oxygen contained in the steam used to 
atomize the oil is sufficient to support com- 
bustion. 

[ failed to find in the article published 
any account of this experiment and am 
how he arrived at the 
satisfactory results. He refers to the re- 
cent tests and report of the Liquid Fuel 
Board of the United States Navy, which, 
by the way, is the most complete record 
of the application of oil fuel to marine boil- 
[See 


curious to know 


ers that has ever been published. 


a 


FIG. 3 


7 | 


FIG. 6 
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sight one might think that 6 and 9 also 
belong to that class, but it is not so. The 
German 9 has a very long tail, while the 
6 is only the same size as the other figures 
including the tail, as shown in Fig. 3. As 
regards the figures, they are the 
same as the English ones, except the 1 
and the 7; the 1 having a stroke at the 
beginning and the 7 a dash thru the tail. 

It is peculiar that the first figures chil- 
dren are taught to make include the small 
stroke before 1; but it is left off when 
they are a few years older, whereas the 
Germans carry it thru. When we look at 
the English figures it will be seen that 
four figures are doubtful, namely, 1, 6, 8 
and 9. Then why cannot they be revised, 
even if we have to borrow from the Ger- 
mans? I think that Fig. 5 gives a set of 
figures which, while not differing radi- 
cally from the originals, have only one 
doubtful figure, 8, among them. One 
doubtful figure, like 8, makes no differ- 
ence, as when it is upside down it still 
reads 8, and when with any other figures 
it is seen which is the right way up by 
those figures. The only alterations in 
Fig. 5 are in the 1 and 9, the 1 having a 


other 


abstract of the results of this trial at page 
1417, Vol. 27.,—Ed. A. M.] 

In comparing test No, 3 under natural 
draft with No. 8 under forced draft, Mr. 
Bennett fails to bring out the whole story, 
and I think does not comprehend the dif- 
ferent conditions under which these tests 
were made. 

Assume for comparison that the boiler 
“used in both tests was rated at 10 square 
feet heating surface per horse-power, or 
3.4 pounds of water evaporated from and 
at 212 degrees per hour per square foot of 
heating surface; then, as the report gives 
2,130 square feet of heating surface in the 
boiler, we will see that No. 3 test was run 
at about one-third over nominal capacity 
while No. 8 was at about four and one- 
half times nominal. 

All marine boilers are subject to forcing, 
and the water evaporated per square foot 
of heating surface and fuel burned per 
square foot of grate surface is much high- 
er than in the ordinary land practise. The 
size of the furnace and the shape of the 
setting are governed by the space allotted 
by the naval constructors, so that very lit- 
tle time is given, in the water-tube torpedo 
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boat boiler, for the gases to perfect com- 
bustion between the point of ignition and 
the stack. 

In test No. 
stated steam 


8 with the conditions as 
burner would have re- 
duced the smoke. It may be well to add 
that altho Mr. Bennett states that the 
steam used in a burner is but a small pro- 
portion of the total boiler capacity (‘‘2 per 


no 


=] a 3o = 
a, s HQ 
4 e& o;: -s & 
6 a ag >) es 
Biles =a be we = 
o | 2h? oe o @ ye Smoke. 
2 | WS os ai a 80 7) 
| 4.= a2 ag | == 
fs | f= | #3 | 3 
<5) = aa 7 
‘ 7 . Hardly 
q 5. mn 
3 14.43 9750 5.18 6 visible 
8 | 10.77 31001 16.27 36 Heavy. 





cent.,” he states, “is high’) I have found 
by several years’ experience that 5 per 
cent. is about as low as any steam burner 
will run in continuous service, and some 
of the “slot type’ of burners use 10 per 
cent. This of fresh 
water, prevents the use of steam burners 
for marine service, unless the trips be 
tween fresh water supply are short, and it 
would not be practicable to install evapora- 
tors large enough to make up this loss. 
Mr. Bennett condemns the whole air 
burner impracticable without 
giving any proof to substantiate his claim 
and without showing much general know] 
edge of the subject. He states that a 
“combustible so volatile and inflammable 


loss of steam, or 


system as 


as oil does not require as much air as 
wood or coal.” Anyone who knows the 
simple laws of combustion also knows that 
a pound of combustible whether in the 
form of wood, coal, or oil requires just so 
much air to complete its combustion. 

In the application of oil to land boilers 
where the loss of fresh water need not be 
considered, the steam burner is certainly 
The degree of atomiza- 
tion depends upon the velocity of the 
atomizing agent, and steam at from 8o to 
100 pounds pressure thru the burner noz- 
zle will do this work well. Theoretically, 
it may be noted that its effiicency in atom 
izing was found by the Liquid Fuel Board 
to be only about 1 per cent., but this may 
be disregarded in the case of a land boiler 
in view of the simplicity of its application 
The question of gain by the separation of 
the steam used for atomizing into oxygen 
and hydrogen, and using these to aid in 
combustion is a very doubtful one. The 
heat to cause this disassociation must come 
from the fuel consumed, and if the chem- 
ical problem is carried out it will present 
the old picture of a man lifting himself 
over a fence by pulling on his boot straps 
I think that Mr. Bennett will find that the 
“more or less atmospheric air’ which he 
says “will find its way into the furnace” 
will do more to perfect the combustion 
than the steam going in thru the burner. 

The furnace construction which he men- 
tions is very primitive, and I would ad- 


the simplest form. 


“ vise him to see a boiler set to burn oil. 
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The modern setting is simple and can 
readily be changed to burn coal, but it 
consists of something more than covering 
the grate bars with fire brick and ashes. 
When oil is atomized it assumes a glob- 
and the 
pressure that oil in a bearing will stand, 


ular form, when one considers 


some idea can be formed of the difficulty 


the air has in reaching the interior of 
these minute globules and _ thoroughly 
uniting with the combustible, therefore 


“getting air in the right place at the right 
time” is quite a problem, as Mr. Bennett 
rightly states. 

In forge burners using ait 
ing at from 40 to 80 pounds pressure and 
from 2 to § gallons of oil per hour, an in- 
tense heat is generated close to the burner, 
owing to the atomizing agent perfecting 
combustion with the assistance of the air 
drawn in at the burner port by the action 
cf the air jet. When this application is 
increased to the size required by boiler 
practise the heat is concentrated in the 
firebox or furnace and is not properly dis- 
tributed. With steam the combustion is 
slower and the distribution is better when 
thru the 


for atomiz 


the ordinary openings for air 
ash pit are used. 

With the air at from 1 to 5 pounds pres- 
sure from a positive blower, when the 
boiler is run at about its rated capacity, a 
slight reduction in the amount of oil used 
will be noted over that with steam atom- 
ization, due no doubt to the heat neces- 
sary to maintain the temperature of the 
steam in the furnace. When a large quan- 
tity of oil, say 25 to 30 gallons per hour, 
is used, the low-pressure air does not give 
the velocity necessary for good atomiza- 
tion, Mr. Bennett’s figures to prove his 
theory are rather interesting. Taking them 
as they stand, he states that in 1 pound of 
steam there is by weight 0.889 pound of 
oxygen and 0.111 pound of hydrogen, and 
1 pound of hydrogen requires 8 pounds of 
oxygen for its combustion, which is con- 
tained in 8 ~— 0.111 = 72 pounds of steam. 
Now, with the given—o.889 
pound of oxygen in 1 pound of steam—I 
would hope to get 8 pounds of oxygen out 
of 9 pounds of steam, unless figures are 
guilty of gross little 
later he gets his balance on the other side 
by stating that in the average crude oil 
there is 12 per cent. of hydrogen, and as 
1 pound of hydrogen requires 8 pounds of 
oxygen for combustion, therefore 8 & 6.12 
= .96 pound of steam. Now, unfortunate- 
ly for the calculation, steam is not all 
oxygen, but, as stated has 0.889 
pound of the latter in 1 pound of the for- 
mer; consequently, to find .96 pound of 
oxygen I would expect to use 1.08 pounds 
of steam. 

These, however, are minor details com- 
pared with others in Mr. Bennett’s calcu- 
lations, and his figures are like signals in 
a football game—liable to get mixed. 

Oil is an ideal fuel, and I wish it were 
used more generally, providing the supply 
the demand. Each plant 


proportion 


prevarication. A 


above, 


would equal 
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which adopts oil has to be equipped for 
its individual requirements, and steam or 
air may be used for atomizing as may 
best meet the conditions. I spent some 
years at this work and am still learning, 
so that is why I appreciate the report of 
the Liquid Fuel Board. 
tion I would like Mr. Bennett to answer, 
and that is, What are 
battleships and cruisers around New York 
D. HorrMAN. 


There is a ques- 
the names of the 


using oil for fuel W 





A Worm Gear Suggestion. 

At page 1670, Vol. 27, Mr. Fred Ginkel 
describes a method of casting a worm- 
wheel to get a good wearing surface. It 
gives an impression of one-sidedness and 
looks as if there would be side thrust. If 
the room taken up and the extra expense 
would not be too much, I would suggest 


I 


| 
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A WORM GEAR SUGGESTION. 


adding the other half of the rim, as this 
could be cast and bolted on as per sketch. 
This would give additional wearing sur- 
face Ernest J. Lees 





Apprenticeship. 

The illustration and description of the 
apprentices’ shop at the Nuremburg plant 
at page 1453, Vol. 27, and the letters of 
Messrs. Fairfield, page 1508; X. Y. Z., 
page 1511, and W. B. Hunt, page 1513, 
are interesting as bearing on different as- 
pects of the problem of training youths 
for the engineering avocations 
Mr. Fairfield draws attention to the posi- 
tive benefits derived from attendance at 
evening drawing, etc., classes, and from 
my own knowledge I can emphasize his 
statement that persevering students at 
classes carried on under the auspices of 
the various authorities he names have, 
practically, invariably advanced their pros- 
pects by their efforts, and that incidental 
failings in the management of what are 
often in the nature of fraternally helpful 


various 


gI 


classes ought not to preclude due recogni 
tion of the good work they generally ac 
complish. X. Y. Z.’s description of Brit 
ish apprenticeship would apply to prob 
ably a majority of the shops here even yet 
as, generally speaking, a number of years 
of regular work at one branch of the trade 
carrits more weight in the selection of 
workmen by employers than a more varied 
tho less thorough experience. An 
ciable 
velop into fairly all-round mechanics, cap 


appre 


number of youths, however, de 
able of taking up any branch in reason. | 
fancy the “all-round’”’ American system is 
the 


those 


even now changing in direction of 


British 
whose leanings 


practise lo apprentices 
are toward original work 
all-round a 


or managerial functions, as 


training as can be obtained, even if a 
trifle superficial, is desirable, as specializa 


The 


German instance shows that the employer 


tion can be taken up at a later point 


recognizes the right of the apprentice to 


definite teaching, and not simply to em 


ployment directly beneficial to the em 
ployer. Mr. Hunt tackles the question in 
an eminently broad spirit. Two of the 


best items he mentions are, the boys be 
ing sent out with erecting gangs, and the 
visiting of other shops. His methods are 


the sincerest compliment 


Unless it 


deserving of 


imitation. is seriously intended 


to allow a youth reasonable opportunity 
of acquiring such measure of craft skill 
as will place him, on the conclusion of his 
apprenticeship, in a position rendering him 
capable of amount of 
choice as to the shop he will work in, it 


exercising some 
business-like to 
that he is 
only employed as a convenience, and must 


would be more kind and 


intimate, on his engagement, 


take his own risks as to whether he will 
be able to pick up a working knowledge 
of a trade 
A MANCHESTER PLAN 
A recent departure in methods of tech 
nical instruction on the part of the Man 


chester School of Technology may be 
worth noting in this connection. Youths 
already employed in engineering works 


who pass a preliminary examination, are 
put thru 


on Monday in each week 


a mechanical engineering course 
The course oc- 
cupies about eight months in each year 
The 
course. The employer allows the student 
the day off his usual work, and the fee is 
the 
be arranged 


class fee is $7 50 for each year’s 


student or 
This plan allows the home 


paid by as may mutually 


lessons to be prepared in the evenings, 
ready for the 
obviates much loss of time going to and 


next Monday’s class, and 


from classes as in the ordinary method, 
which is also needlessly exacting in its 
demands on the 


compared with the plan described 


physique as 
The 
pupils must be eighteen years of age when 
entered, and the result of the first year’s 


students’ 


working is regarded as quite satisfactory 
Considering the subject of apprenticeship 
and the class of mechanics produced by 
opinion that 


various methods, I am of 
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shortsightedness and lack of practical im 
aginativeness are not confined to any one 
of 
staff, and I have pretty well come to the 
that of 


found 


section an industrial organization o1 


conclusion whatever class work 


mon are in a shop after the lapse 
of a few years from its initiation, they are 
exactly the class the shop deserves to 


have JAMES VOSE 
Manchester, England 


Combination Clutch Coupling for Non- 
linable Shaft. 


Some millwright whose ideas on the 
subject of putting up shafting were, to say 
the least, peculiar, necessitated a coupling 
of the nature shown to be designed. The 
24-inch shaft S$ 2 running at 220 revolu- 
tions was the one erected by the aforesaid 
millwright and acted as the driver. For 
various line of shafting 
S was required to be put of 
periodically, and it was therefore decided 
the functions of clutch and 


reasons the new 


out gear 


to combine 


coupling as shown by the cut. 
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Annealing With Gray-Iron Chips. 
\t 1728, Vol. 27, Mr. W. Osborne 


speaks of his success in annealing high 


page 


heating and = packing in 
While I, Mr. Os 


borne, am unable to analyze the steel thus 


steel by 


speed 
gray-iron chips. like 
treated, I have experimented considerably 
with this method of annealing, and I have 


thought that perhaps my way of “sizing 
up” the matter might be of service to 
someone, or, at least, that I might have 


the satisfaction of knowing whether I am 


right or wrong 
Somewhat over a year ago I quite acci 
dentally discovered the surprising anneal 
of 
high-speed steel. <A 


action the gray-iron chips upon 
little 
milling cutter to make of Sanderson No. 
5% tool Y- 
inch hole and to be 3 inches outside diam 
eter by 2'%4 inches long. This piece of 
steel proved to be so hard that I annealed 


ing 
later [ had a 


steel; said cutter to have a 


it in gray-iron chips before machining it, 
with the result that it was very soft and 


easy to work. It was then hardened and 
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The flanges C and C 2 are spline mount- 
ed on their respective shafts, a groove be- 
ing turned in each for the reception of 
the rollers on the ends of the levers form 
ing part of the clutch (not shown) actu- 
The 


machined out 


driven 
of 


it (both flanges being of gray iron) into 


ated on the toggle system. 
flange C has two slots 
which the split good grade machinery steel 
liners M and M 2 are a sliding fit, having 
a certain amount of play allowed at right 
angles to the longitudinal axis of the shaft 
S, but 
when the clutch is thrown out of gear by a 

slot (not 
These liners clamp together over 


being prevented from flying out 


couple of pins running in a 
shown ) 
the phosphor-bronze balls D by means of 
the bolts EF, 
and whose heads are 


M2. The balls 
the driving pins K which are of cast steel. 


of which one only is shown 


counterbored into 


D) are reamed to receive 


Otherwise I think the drawing is self 


explanatory. CnHas. V. RAPER 


Cheshire, England 
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220 Revs, 
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COUPLING FOR NON-LINABLE SHAFTS. 


put into service, and did good work for 
quite a time, when it was desired to an 
neal and rebore it 1 inch, to be used on a 
machine whose smallest 


larger milling 


arbor was I inch. I annealed it as before 
in the gray-iron chips, with the same good 
results, as to annealing, as at first; but 
when it came to hardening, the steel re 
fused to harden at the low heat at which 
this brand of steel usually does. 
This 

to 
strongly 


instances which have 
this 


me 


and other 
occurrence 
of what I 
somewhere 


notice since 
reminded 


heard 


come my 


have 
either read 


have or 


that gray-iron chips, heated, are to car 


bon what a sponge is to water; that is, 
they readily absorb the carbon from the 
steel, and at each successive annealing 


a high-carbon steel 
There 


is quite a widespread idea that all or most 


the steel deteriorates; 


soon becomes a low-carbon steel. 
high-speed steels contain no carbon; this 
is, I believe, entirely wrong, altho I am 


not prepared to say that the carbon in the 








Pin to hold bolt 
from turning round 
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high-speed steel is there for the same pur 
pose for which it is put into steel of the 
old brands. I am inclined to believe that 
the gray-iron chips anneal readily because 
they absorb from the stock certain proper- 
ties which were put there for the purpose 
of making the stock hard and making it 
pessible to harden it at a low heat, and 
steel 
the 


would seem, if this line of reason 


carbon by this 


1 
steel 


that annealing any 


process is detrimental to In 
fact, it 
ing be correct, that we might a great deal 
better buy low-carbon stock in the first 
place and save the trouble of annealing 
and reducing a good high-carbon steel to 
about the same quality as the regular low 
carbon steel. 

To come back to high-carbon steel, we 
all know that the steel companies recom- 
mend taking a good cut off a piece of 
ordinary annealed tool steel, to, as they 
get of the soft 
found upon the outside of annealed bars. 
Now, if the 
of annealing spoils the outside of the steel, 


Say, rid layer which is 


steel companies’ own process 
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and if are able to anneal the high- 


we 


speed steels, as Mr. Osborne says, much 
softer than the regular annealed bars by 


the use of gray-iron chips, isn’t it at least 


reasonable to suppose that in softening 
the steel to so great an extent we must 
have taken away something which was 


put there for a specific purpose ? 

[ heartily join in the hope which Mr. 
Osborne expresses “that someone can go 
further into the matter and find out what 
that takes 
\NTANO 


is the real nature of the change 


W 


place ta ;. 





The three Diesel engines at the Tyro- 


lean Alps at the Louisiana Purchase Ex- 
position were each of 225 horse-power and 
ran at about two-thirds of their rated 


The work was measured at the 
oil for 
fuel and cost 3 cents a gallon in car-tank 
lots. According to Prof. C, M. Wood- 


.ward, the records worked out to 2.15 mills 


capacity. 


switchboard. Indiana was used 


per horse-power-hour for fuel 
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Things That are Usually Wrong—VII. 


BY JOHN E, SWEET. 


Where cored or other holes in castings 


are to be filled it is the common practise, 


pretty nearly the world over, to tap out 


the hole with a gas or other taper tap and 
plug it with a gas or other threaded plug. 
This is neither the cheapest nor the best 
If the 


way. hole is to be plugged for 


looks only, drill out the hole, turn a plug 


to fit and drive it in; if subject to steam 


or water pressure, ream the hole, turn the 
plug to fit and drive it in. 


If not larger than 2 or 3 inches and 


driven with a machinist’s hand hammer, 


nothing less than a hydraulic press or 


freezing water will force them out by di 


rect pressure. Such plugs can be turned 
or planed off without unscrewing by the 
tool; the streak left by the thread when 
they are threaded in is avoided, and 
aside from the difference in the iron, 
they will not show. In the case of water 


jacketed gas engines, freezing water may 
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UPSETTING A RIVET AT 


HOLE. 


THE BOTTOM OF A 


Where 


fastened with no room for bolt heads and 


two pieces of metal are to be 


nuts, employed 
the 


outside piece, threaded into the other, cut 


screw rivets are usually 


Pieces of wire or rods are put thru 


off and riveted. <A plain parallel drive fit 


in the lower piece is better than the 
thread, will hold more than it will take 
to break the other at the bottom of the 


loose. It 
wanted, the 
the bottom 


thread, and it will never work 


something more secure 15S 


rivet can be 
of the hole. 
will chamber the bottom of the hole, and 


easily headed in 
A very simple wabble drill 


if then the hole is drilled a little deeper 
drill the 
upset at the 
shown in Fig. 41; or if the end is drilled 


with a smaller and wire well 


driven, it will bottom, as 


and a ball set in, as shown in Fig. 42, it 

will upset also. This method is in use 

by the Link Belt Engineering Company. 
UNFASTENED FALSE VALVE SEATS. 


Years ago it was not an uncommon 


force them out and avoid a cracked jacket. thing to put on false seats for the slide 
| 
3 _ 
— 
eS 
f 
= : 
( a 
FIG. 43 
dmrwan Machinist 
ee, 
FIG, 42 
THE RIGHT WAY 
The trouble with this scheme is to get valves of locomotives It was common 
mechanics to understand how much abov practise to use screw rivets t secure 
any Ordinary pressure it requires to force them, and Henry Watkeys, master me 


out a plug put in in this way 


Plugs 2 inches in diameter, 34 inch 


thick, tapering 54 inch to the foot, put in 


by hand and driven 1-16 inch, cannot be 
forced out by 200 pounds pressure to the 


and 


lammer 


square inch, a light blow 
chinist’s |] drives 


These are the relief plugs in the pistons 


of the Straight-Line engines, and are 
made to be forced out by 


Those 
parallel fits, 


water in the cy! 


inder. put in to stay should be 


as should everything else that 
is to be put in to stay 
nail when com 


\ common tapering cut 


pared with a pointed parallel wire nail is 
bad but of all 
is the tang of 
the pith of 
just as if 


enough, ridiculous things 


a file made to be burned in 
a round stick, and its shape 
persists auger bits and twist 
drills, which make straight parallel holes, 


had never been invented 


Central & Hud 


Railroad, proved himself 


chanic of the New York 
son River l 


genius when he abandoned the use of 


iastenings 


He simply cast horns to fit 
the 3 


inside chest to hold the false seats in 


place and rightly assumed that the ste 
pressure that would hold the 


seat would hold the false lace to its Seat 
also. Knowing of this experience, it took 


at all to conclude that a direct 
fitted 1 


bolting 


no genius 


connected engine and dynamo 


one complete base needed no 


down to the foundation 


STEEL SMOKESTACK CONSTRUCTION 


construction of stee 


the 


In the 


smokestacks 


iron or 
common practise of 
shingling the second section over the out- 
side of the first, and so on, putting th 
bottom of one section outside the one be- 
not 


low, is all wrong where the stack is 


03 
brick-lined Che rain goes inside the 
stack as well as out, and that inside takes 


up the sulfuric acid from the soot and 
washes it into the joints between the 
sheets and rusts them out Often this 
rust can be seen streaking down the out 
side. If the sheets are put together the 
other way, the upper sheet inside the 
lower, the acid does not get into the 
joint, and if water gets in it is fresh 
water; besides the joint can be calked or 


filled with putty and paint 
The 


not 


objection is that the stack does 


look as well, mav be because it 


is different from what we are used to see 


ing; but it opens up the way to make it 
look far better by following this plan 
Make every section parallel, each section 


twice the thickness of smaller 
than the one below This will taper the 
stack from 4 inches to a foot, perhaps, 


according to hight, thickness of iron, et« 


and if made part of this difference larger 


at the bottom and some smaller at the 
top there will be the same capacity and 
greater strength with a great improve 


ment in looks \ properly designed cap 


will improve the draft and the looks, and 
there is no more reason why a_ stack 
should not look well than a building or a 
column. Fig. 43 shows as good a one as 
[ have seen. It is simple, has practically 


the right slope at the top to insure what 


improvement is to be had in the draft, and 
comes so near good looks that nothing 
can be lef ff for its betterment 


Machine Shops in Smyrna. 


Rufus W. Lane, American Consul at 
Smyrna, Turkey in A reports as fol 
lows 

The Ottoman Railway Company, Smyrt 
na to Aidin ) irge general machine 
shop for repair to rolling stock, tracl 
nd bridge worl he mpany ibout 
to constru leep-w pier, the mate 
rial for whicl vy being ordered, The 
pier will b f wood, iron, and ston It 

propose 1 SRo00.000 to $1.000 
000 in tl {) nt t for out 
$ 20.000 yor! 1 I< la pine wa placed 
last vea ul f t $<0.000 ha 
heer ened re ( to be made 
n January 4 f these yrdet 
ire witl \1 T ind tl lt 
ot l eport tf puolil | d 1 
Consular ] ris f May, 1903 

The Smyt ( a Prolongement Rail 
vay has large mat ips for the re 
pair of rollins tock, bridge et The 


Compagnie Ottoman de Eaux de Smyrne 


has an extensive machine shop for use i 
connection witl ; Wate! work The 
Ottoman Gas Company of Smyrna has 


hine shop in connection with the 
The ¢ 


des Bateaus de Smyrne ha 


large ma 


city gas plant ompagnie Hamidi 
a machine shop 

Brothers have a 
Rice Brothers 


hop and foundry 


foundry Issigoni 


1 fou 


and 


machine shop an ndry 


have a general machine 
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A Laboratory for Advanced Study, 
Practise and Research in Ma- 
chine Construction.* 


BY R. H. SMITH. 


The Massachusetts Institute of Tech- 
nology since its very foundation has aimed 
to provide instruction and laboratory prac- 
tise in the practical application of science 
to manufacture and kindred industries. 
Not only has she kept pace with the best 
theory and practise of the times, but has 
also provided for the solution of new prob- 
lems and advancing present conditions by 
establishing departments and laboratories 
for advanced study and research in engi- 
neering, electro-chemistry and in physico- 
chemistry. 

New conditions and the growing de- 
mands of industrial life, however, place 
additional burdens on the Institute. In 
other branches of technical education there 
is a real demand and a large field for 
advanced study and research. 

This may be truly called the age of ma- 
chinery. Many of the great minds of the 
world are devoting their best thought not 
only to the invention and development of 
machinery in general, but also to improv- 
ing present methods of machine construc- 
tion, 

The limited time allowed in an engineer- 
ing course to the subject of machine-tool 
work cannot do much more than thor- 
oughly teach the fundamental principles. 
While these give a student sufficient train- 
ing to enter a manufacturing establish- 
nent and keep abreast of practise, still 
there is a rapidly growing demand for men 
who have had a more advanced training, 
men who have performed difficult prob- 
lems in machine construction, both in theo- 
ry and practise, men who have been trained 
to investigate, to experiment and to solve 
new problems. 

The study of machine construction is 
such a large subject that it is impossible 
to do any advanced work, experimenting 
or research with present facilities, as the 
demand for the regular class work ex- 
ceeds the accommodation. 

Many of the larger manufacturing and 
industrial establishments conduct depart- 
ments commonly called experimental de- 


partments, for the solution of difficult 
problems in their particular fields. Some 
have departments of invention. These, 


however, are managed by experienced men 
and there is no opportunity for others to 
acquire any information or training. 

That there is a growing demand for ad- 
vanced study and research is evidenced by 
the fact that students are continually ask- 
ing for advanced work, students who have 
taken the regular course in machine-tool 
work and desire more training in the sub- 
ject. 

The solution of this problem would be 
to thoroughly equip an advanced machine 
laboratory with a large variety of the latest 


*From The Institute. 
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and most modern machine tools, such as 
cam cutting machines, gear cutting ma- 
chines, thread milling machines, profiling 
and engraving machines, cylindrical and 
surface grinding machines, cutter and drill 
grinders, heavy turret lathe, automatic 
screw cutting machines, a variety of boring 
machines, drilling machines, high-speed 
lathes and planers, a variety of milling 
machines, an equipment of pneumatic tools 
and an air compressor for operating the 
same. 

Some of these machines should be of the 
commercial type, and others equipped for 
the most delicate laboratory experiments 
and tests. Some should be large so that 
exhaustive tests may be made, some should 
be electrically driven so that tests could 
be made on the relative merits of steam 
and electric power for machine tools. In 
addition there should be an adequate 
equipment of the most modern small tools 
and measuring instruments, so that accur- 
ate measurements and tests may be made. 

Adjacent to this advanced machine lab- 
oratory there should be a lecture room 
properly equipped with machine tools and 
small tools, also small drawing rooms for 
making designs, and rooms for consulta- 
tions and special investigations. A spe- 
cial library should also be provided, sup- 
plied with all the best books and period- 
icals on the subject. 

Provision should be made for a limited 
number of students who are proficient in 
drawing, mechanism, machine design, 
mathematics and machine-tool work, and 
who show capacity for advanced, experi- 
mental and research work. The apparatus 
should be sufficient to permit the whole 
class to work on subjects that have been 
discussed in the lectures. 

It would be best to divide such a course 
into two parts. The first part should begin 
where the regular course leaves off, and 
give an advanced course in tool and jig 
work and machine building, involving the 
construction of a typical machine. Fre- 
quent visits should be made to manufac- 
turing establishments and manufacturing 
processes studied. Weekly conferences of 
the class should be held to compare the 
results of each other’s experiences 

The second part should be largely ex- 
perimental and research work in testing 
the efficiency of machine tools, figuring 
manufacture, experimenting on 
speeds and feeds and machine tools, test- 
ing different metals to find their efficiency 
for the various parts of machines and in 
testing the relative merits of the latest 


cost of 


development in tool steel. The invention 
of high-speed steel for cutting tools is 
bound to revolutionize machine building, 
and tests to establish its efficiency would 
give valuable information. Suitable appa- 
ratus for investigations in hardening and 
tempering and case-hardening with the use 
of pyrometers would be valuable. 

The course of study should be such and 
the equipment sufficient to give all of the 


class equal opportunities. 
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By establishing such a course, the Insti- 
tute would further advance its prestige as 
a pioneer in teaching technical subjects 
and giving opportunities for advanced 
work that is now not attainable in any 
institution of learning in the world. Fur- 
thermore, it would give students an oppor- 
tunity to acquire a training in a short time 
in the use of machines and machine tools, 
so that they could enter a manufacturing 
establishment with a personal knowledge 
of the most modern and economical pro- 
cesses of machine production and manu- 
facture. 

A distinguished educator has said: “A 
man may study some subjects too much, 
but he cannot study the English language 
too much.” With the close relation of 
machinery to production to-day, it may be 
said that engineering students may study 
some subjects too much, but they cannot 
study machines and machinery too much. 

A laboratory equipped with all the typi- 
cal machine tools and apparatus used in 
manufacture, aside from the course of 
study pursued, would be of inestimable 
value to the Institute of Technology or 
any institution of learning, as it would be 
a museum of machinery for all its students. 





The Engineering Army.* 

The engineering army, like the myriads 
of well-trained, well-equipped and well- 
organized soldiers of the Mikado, stretches 
from high ground to high ground along an 
extended front, facing the hosts of con- 
servatism entrenched behind 
moats of difficulties, redoubts of preju- 
dices, batteries of tradition and in citadels 
of ignorance. Like the Japanese, the divi- 
sion commanders, looking well to their 
correct theo- 
ries) and their daily rations (1. e., mate- 
shop practise), 
push forward now at one point and now 
at another, capturing hill after hill, now 
on the right, now on the left, and now in 
the center. The army of science never re- 
treats: it forever forces back the frontiers 
of darkness, and after 
problem from the endless list of secrets 
with which the storehouses of nature are 
filled. 

It is a glorious thing to belong to this 
engineering army, to rejoice in its tri- 
umphs and to share in its rewards. Its 
success is not accidental; its triumphs are 
not matters of chance. Engineering blood 
Just as we train our best 
soldiers and sailors at West Point and at 
and as our appliances at mili- 


who are 


supplies of ammunition (1. ¢., 


rials of construction and 


solves problem 


always tells 


Annapolis ; 
tary and naval schools keep pace with the 
arts of war on land and sea; so our schools 
of engineering, if they are up-to-date insti- 
tutions, keep pace in the theories they 
teach and in the laboratories they equip 
with the best engineering practise. Every 
advance at the front (to resume my simile) 
means an advance of all supplies and in 

*Opening of an address by Calvin M. Woodward, 
chairman of Mechanical Science and Engineering 


section of the American Association for the Ad- 
vancement of Science. 
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the enlisting and training of recruits. I 
am by profession a recruiting officer, and 
I am engaged with my fellow officers in 
training and equipping men for the firing 
line and the front rank. That the new 
material we send forward may be just 
what is wanted, we must have information 
as to the progress making and the next 
points of attack. In short, our schools 
of engineering must know the lines of en- 
gineering progress. 





Echoes From the Oil Country—How 
the “‘ Practical’? Man is Made— 


A Gas Engine Paradox. 

In a late article, “Introducing Gas En- 
gines into the Oil Country,” I see that I 
did not say what I had intended, at least 
in one place. In describing how the en- 
gine on the testing block was shut down 
I see that I said it was done by shutting 
off the gas, while the reverse was the case. 
It was done by turning more gas on. 

It may not be entirely clear to all just 
how gas acts. If gas is added to air, the 
mixture will not burn or “explode,” even 
under compression, until a certain amount 
has been added. Without saying what the 
proportion may be for any given kind of 
gas, it is still true that there is a minimum 
below which it is impossible to go and 
obtain the desired result. Taking the or- 
dinary conditions in a two-cycle constant- 
compression engine and supposing that 
just enough gas is admitted to get an ex- 
plosion, turn on a little more gas and 
the explosion is stronger, and will get 
stronger and stronger as more and more 
gas is admitted, up to a certain point. This 
point will be the point of maximum power 
to be obtained from that cylinder under 
those conditions of speed, compression, 
etc., and is not very hard to find by trial 
with the engine running. By continuing 
to make the mixture richer after this point 
is reached the force of the explosions is 
weakened until a point is reached where 
the explosions will not occur. At the be- 
ginning there were no explosions because 
of an insufficient supply of gas, and at the 
end they do not take place because there 
is an oversupply, and going to an engine 
that is not working up to where it should 
it is not safe to knock on more gas just 
because more power is wanted. It is more 
than an even chance that there is already 
too much on, because the ordinary man 
reasons from the steam engine. With it 
more steam means more work, and so of 
course if more power is needed from the 
gas engine most people turn on more gas 

I am not going to say what the proper 
mixture is to get the greatest amount of 
power, and my reason for not telling is a 
good one: I do not know what it is. This 
may be rather unsatisfactory to the man 
who is not a practical man, and I know 
that it is often hard to convince such an 
one that the practical man really does 
know anything worth considering, because 
he is ignorant of so much. 

While I am willing to admit that I do 
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not know what proportion of gas to air 
will give the greatest amount of power, I 
am far from admitting that because of that 
ignorance I cannot set an engine so that 
it will be working at that point. Here 
also may be a place where the man with 
experience in such things will agree with 
me and the man with only theory will not. 
Perhaps I can explain how it is done. 
There goes the telephone. 

“Hello! You say 
your engine will not run, Oh, it will run 
but is not running as it should. I see now, 
and what is the matter? You don’t know, 
eh, and you want me to tell you. All 
right, you just listen carefully to what I 
say. You know the place where you can 
change the setting of the valves, do you 
not? Well, all right, you go down to the 
engine and loosen up the lock-nut and 
move the valve a little.” 

Instantly comes back the question, 
“Which way shall I it?” and I 
haven’t seen his engine and haven’t the 
least idea where he may have the valve set 
at the present time; but I am going to get 
him out of trouble just the same, if he 
only knows enough to follow my direc- 
tions as I give them, and doesn’t know 
enough to hunt up reasons for not doing 
as I tell him to do because I don’t know 
anything about his particular case, There 
are some men who would rather have me 
spend half a day in going up there and 
doing what they can just as well do them- 
selves, and if I went they would have a 
hill to if they did it there 
wouldn’t be any bill—no, not even for the 


Yes, I’m the man 


move 


pay, while 
advice 

“Never you mind asking any questions 
until I get thru, and then if there is any- 
thing more I can tell you I am willing to 


try to do it. You are sure you know 
how to move it, aren’t you? All right, 
then; but before you move it take a file 
and put a mark on it so you can put it 
back to where it is now if you want to 
do so. After that you move it a little 
and see what difference it makes on the 
engine. Never mind which way, only 


move it a little and notice what difference 
it makes on the engine. Do you under 
stand? Yes, you just move it a little one 
way and see how it acts, and if it makes 
the engine act better you move it a little 
more, and keep on moving it in that direc- 
tion as long as it makes things go better; 
but if that first moving makes the engine 
run worse, why then of course just move 
it the other way. Suppose you do shut it 
down, what have you got that mark for? 
Put it back where you started from and 
start up again. That engine knows better 
than I do where it will run best, and it 
will tell you all about it if you are willing 
All you need to do is to study 


Yes, there 


to learn. 
the engine language a little 
are some more places where you can move 
things, but you had better try the easy 
places first, and be very careful to listen 
to what the engine tells you. How is 
that? Trouble? You can safely bet there 


05 


are lots of chances of getting into all sorts 
oftrouble. All you need to do is to go fuss 
ing around without using any brains, like 
some old woman trying to work charms, 
trusting to luck or to the prince of dark 
ness, and you will have all sorts of trou 
ble, but not half as much as you deserve 
Just take your brains with you and do 
as I say and let me know 
No, sir, I will not send a man over 


how you get 
along 
until I hear from you again 
any more use for one than you have for 
Good 


by.” And up goes the receiver, and an 


You haven’ 
a nursing bottle for personal use 


other man is started on the road that leads 
to the land of practical men 

There never was yet the machine made 
that tell all about itself to the 
practical man who was willing to take the 
When he thinks 


he knows it he ventures a little on the wav 


would not 
time to learn its language 


he thinks is pointed out, and if there is 
a protest he retreats. It is of no use to 


and I 
ticed that it is not always the most highly 


use harsh methods, have also no 


educated men who seem to learn the lan 
guage the 
pens that education begets a litter of theo 


easiest Indeed, it often hap 
ries whose voices effectually drown the 
the the 


voice of a machine is a very modest one 


voice of machine. Generally, 


and this is especially the case when it is 


telling its valuable secrets. Occasionally 


a machine makes a very violent protest 


but that is only when it is being misused 
to an unbearable extent. It pays well to 
listen long before that point is reached 

educated 


Did you never meet a highly 


foreigner who could not get rid of the 
brogue of his native land? Just so you 
will meet people who will never learn 


enough of the machine language to trans 
late it correctly, and a man is a “practical”’ 


man to just the extent that he knows the 
language of the thing he is practical witl 
and no furthet 

When he gets so that he can read the 


language right off without having to spell 
out the words letter by letter, he becomes 
an “expert,” and is up near the head of 
the class of “practical” men 

There is no use of your telling me that 
vou fellows who have never 


All of 


mine 15 


this 1s not so, 
had a machine tell you anything 


your testimony is negative while 


positive. I know, for I have been on terms 
of intimacy with all sorts of machines for 
years, and I will say that I cannot recall 
a time when one ever told a lie, altho | 
must confess that I have often translated 
a word wrong, but that was not the fault 
of the machine that was talking to me 


W OSBORNE 


Congress has passed the reso 
lution permitting the use of the 
near the Washington 


Railway Appliance Exhibition in 


necessary 
ground 
for the 


connec- 


monument 


tion with the International Railway Con- 


gress. The other conditions essential to 
the success of the exhibition seem to be 


already assured. 
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Impact and the Yield Point in Steel 
Tests. 

The paper which we publish elsewhere 
in this issue under the title of “Impact 
Tests of Wrought Steels’ 


a very great deal of attention in 


has been at- 
tracting 
England, and no doubt here as well as 
there many people will be greatly sur- 
prised to be told that two pieces of steel 
showing the 


strength and not widely differing percent- 


practically same tensile 
ages of elongation may differ, so far as 
their power to resist shocks is concerned, 
in the ratio of 1 to 180, and that two other 
pieces, exactly alike in tensile strength and 
elongation may differ from each other in 
the ratio of 5 to 27 in respect to their abil- 
ity to resist shocks. Such figures make 
us realize that tensile tests of steels may 
be exceedingly misleading, and in fact 
practically worthless for many purposes 
This conviction is strengthened when we 
find that a given piece of steel simply oil- 
tempered (as they temper gun tubes) may 
have its tensile strength not materially 
changed by that treatment, tho its power 
to resist shock may be increased in the 
ratio of 7 to 165. 

There are a good many engineers, how 
ever, who will not be so much 


very sur- 


prised at the results of these tests, and 


they are the men who have been giving 
attention to the 


“vield point” in making 


tensile tests It is a fact of record, estab 


lished by the most careful 
that certain conditions of 
that the 


point, but are not shown by the determina- 


experiment S, 
there are steels 


are plainly revealed by yield 


tion of the ultimate tensile strength. It 
found in every case that where a 
the 
shocks, its yield point will be high—1. e 
the 
course means that, in 


will be 


steel quality of resisting 


possesses 


be relatively near breaking 


this of 


it will 
point, and 
service, it will not begin to yield at all nor 
loaded 


to change in any way until it is 


nearly up to its ultimate strength. 


Che vield point of tool steel 1S very 
much higher than that of mild steel, and 
that is why it was found that a tool-steel 


piston-rod put into a steam hammer at the 


Crescent Steel Works in an emergency, 
did not, as was expected, break almost 
immediately, but far outlasted the mild 


Spring 
all for 


steel rods which had preceded it 
steel, which is probably the best of 
resisting shocks, has a yield point so very 
close to the ultimate strength that it can 
scarcely be discovered, and a steel which 
shows a drop at the yield point—. ¢., a 
steel which, as it is being pulled, reaches 
a point long before its ultimate strength 
is reached, at which there is a temporary 
drop of tensile strength in proportion to 
elongation has almost invariably been 
overheated, and is no good whatever for 
any purpose requiring strength and en- 
durance. 

The same facts are true of bronzes and 
Where the yield point of these 
is far below the ultimate strength, they 


of brass. 


are not to be relied upon, and tests show- 


January 19, 1905 


ing their ultimate strength only are of 
little or no account. 

On the Continent of Europe much at 
tention has been given to the yield point: 
in England and in the United States very 
Fo: 


whi 


little attention has been paid to it 
that reason Continental 
have studied testing of materials will be 
very little surprised at the results show: 
by the tests referred to, while those in 


engineers 


England and America who have given nc 
attention to it, and who perhaps have dis 
missed it as a superfluous refinement, add 
ing to the cost of testing. but producing 
no other appreciable result, will be sur 
prised. 

Prof. Unwin has recently called atten 
tion to this important matter, and it is 
thing which probably will not down. With 
suitable autographic recording apparatus 
the determination of the yield point is not 
It is probable that 
it will come to be considered a necessary 
test of 
show what the steel really is and what it 
can be depended upon to do. 


difficult nor expensive. 


part of every steel designed to 
It is a very 
grave mistake to dismiss it as unimpor 
tant, when so many competent engineers 
who have devoted much study to it de 
clare that it is of the utmost 
and have placed upon record their experi 


importance 


ments showing that it 1s so and the rea 
sons for it. 
The 


matter, presents a theory as to 


upon this 
what takes 


Engineer, commenting 
place when a specimen is struck by a fall 
ing tup and in support of said theory says 
“Tt is worthy of note that experiment does 
rather tend to show that bars which have 
their yield points low in proportion to their 
stress limits stand well under shock tests.” 
In this we think our contemporary is mis 
taken and that experiment shows decided 
ly the contrary. 





Wear of Rails. 
At the October meeting of the New 
England Street Railway Club Mr. H. M 
the Elevated 


3oston Elevated Railway 


Steward, roadmaster of 


Division of the 
remarkable the wear of 


read a paper on 


rails on the elevated and subway tracks ot 


3oston. Wear upon the curves of thes: 
tracks takes place at a rate for whicl 
there is no precedent on _ steam roads 
Diagrams were shown of the rails befor: 
and after use, the wear of the heads 


made of ordinary commercial stee 


rails 
being over 34 inch after forty-four days’ 
use. Various kinds of steel have been ex 
perimented with and the wear greatly re 
duced. On a certain grade of hard stee! 
the wear has been brought down to .1& 
inch, and on nickel steel to .53 inch after 
204 days’ use. Manganese steel shows .10 
inch wear after 947 days’ use. 

Another direction in which the wear is 
different from that in steam tracks lies in 
the formation of corrugations on the sur- 
face. These corrugations 
largely due to the skidding of the wheels, 


altho this is but a partial explanation. An 


seem to be 
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engine driver may be kept spinning for 
the material 
Bos 


ton roads, such spinning will cut the rails 


some time on rails without 


injury to the rails, whereas, on the 


in two. Similar corrugations appear on 
other electric roads, but to nothing like 
the extent that they do on the Boston 
tracks. They are found only on curves, 


but, curiously enough, only on curves of 


comparatively large radius. Thus they 
are not found at all on curves of less than 
500 feet radius, but with radii of over 
1,000 feet they are very troublesome. 
Trains stalled on grades have worn 
grooves in the track which have made 


them helpless and made help necessary to 
move them. 





Kind Words Borrowed from the U. S. 
Trade Reports. 


Among the amusing things that reach 
the office occasionally are items clipped 
from “kind 


words” 


local papers and known 


spoken on behalf of local indus 


as 


tries, which, after mentioning the distin- 
guished and altogether praiseworthy citi 
zens who are at the head of the said local 
industries, add something to the folowing 
effect: “The United States Trade Re 
ports published in Cincinnati, Ohio, in a 
recent issue contained a most flattering 
comment upon this company and the ex 
cellence of their product.” This, to one 
who knows what the United States Trade 
Reports is and the character of the alleged 
investigation upon which it bases its state 


ments regarding various industries, is ex 


ceedingly funny, and of course the local 
paper, seeking only to say a good word 
for a local industry, is usually entirely 


innocent the is 


in matter, and unaware 
that of all the humbugs existing in the 
country the United States Trade Reports 
is the greatest: unless it be one of the two 
other similar papers which are devoted to 
the same kind of work, one of which is 
also published in Cincinnati and the ot! 
in Louisville, Ky. Which is the greatest 
humbug it is of course impossible to sav, 
all seeming to be pure and unadulterated 
humbugs, having no circulation, having no 
expert knowledge of that which they writ 
about, no means of acquiring such expert 
knowledge and possessing only quality 
of ignorance about the various things 
treated by them, the density of which is 
one of the marvels « f the age It s by 
no means complimentary to the men at 
the head of a manufacturing business t 
have the business mentioned by the United 
Siates Trade Reports—quite the reverse 

\nother correspondent sends 

velope stuffer” sent out by a certain 
manufacturing firm, which = stuffer con 
sists of a reprint of one of these articles 
by the United States Trade Reports. This 
shows only how easily this firm has been 


taken in by stuff, the very nature of which 
shows that it would not be printed in any 
reputable journal having readers mentally 


competent 
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New Tools and Machine Shop Appliances. 

















\ NEW OIL CUP 
The illustrations show a new oil cup 
which is made by the Elhott Chemical 
Works, Newton, Mass. It is easily opened 
wide in any direction, and is closed in 
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4 NEW OIL CUP 


stantly tightly and automatically by means 


of the spring. It can be poked open by 
the end of the oil-can spout in case one’s 
other hand is otherwise engaged 

POOLS 


SOME NEW SMALI 


} 


The half-tones show some interesting 


from steel tubing, 


nurled and nickel 


, 
plated, 


in two sizes, the bodies being '4 and 4% 
inch diameter, respectively The butt of 
the blade fits a solid lock in the tube and 
a slight turn of the chuck secures it Phe 
blade slips back into the handle and is 
secured in position there also by a turt 
of the chuck 

Fig. 2 shows a rface gage embodving 
he latest improvements of the manufac 
turers It has a heavy base, grooved thn 
the bottom and end so that it can be used 
on circular work. The spindle passes thr 
a rotating head jointed to a rocking brack 
et making a universal joint so that the 
spindle may be set upright or at any angle 
or turned to work under the base Che 
scriber is held by the snug and head so 
that when the nut sened it is. still 
held by spring pressure so that it can be 
set precisely as required before tightening 
For small work the spindle may be removed 
and the seriber inserted smaller hole 
provided for it Che four-gage pins in the 
base are an important feature These are 
frictionally held and iv be pushed t 
bea iwainst ie ede t urface plate 























SOME NEW 
additions to the valuable list of small tools 
made by the L. S. Starrett Company, 


Athol, Mass 


The pocket screwdriver, Fig. 1, is made 


SMALI TOOLS 
or mn the slot if 
pins also adapt the 
locomotive guide lin 


of kindred cl 


pianel plater Phe ~¢ 
rave to be used as a 
er and for other work 


made 


I rhis Vave Is 
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with two sizes of base and three lengths 
of spindles. 
The protractor, Fig 


either direction 


3, is graduated to 

The blade is 6 
inches long, has a patent lock and is set 
firmly by a slight turn of the nut. The 
back of the tool is flat, making it handy 


read in 


for setting bevels, transferring angles and 
numerous similar uses, 

4 shows the use of a special base 
provided the 
micrometer of this firm 
The hole in which the 
goes thru the the 
“anvil” coming flush with the 


Fig 


vhich has been for using 


vell-known inside 
is a hight gage. 
micrometer sets base, 
end of the 
bottom; and the nurled screw at the side 
clamps it securely in position. 


INCH BORING AND TURNING 


MILI 


SIXTY-FOUR 
The accompanying illustration shows a 
the Gisholt Machine 
Company, 1315 Washington avenue, Mad- 


recent product of 


‘son, Wis., which has a number of 
novel features. The driving mechan 


ism consists of a powerful friction back 
ratios of 
This 
form of headstock gives entire indepen 


geared headstock with three 


gearing obtained thru sliding gears. 


dence between the drive proper and the 


table control. The drive is of the single 
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chain. The two tool heads are indepen- 


dent and are controlled by feed mechanism 
located on each side of the machine. A 
safety device prevents injury should the 
heads be run together thru careless hand- 
ling and an automatic tripping device trips 
feed at any predetermined position. 


the 


Rapid power traverse of the heads is pro- 
vided, the movement of a lever throwing 


traverse in, the feed 


the feed out and the 
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A NEW FRANKLIN AIR COMPRESSOR. 
The air compressor here was 
built by the Chicago Pneumatic Tool Com- 
pany at its Franklin (Pa.) plant, and is a 
sample of those recently placed in the new 


shops of the Pennsylvania Railroad at Al- 


shown 


The machine is designated by the 
builders as “Class C. S. C.,” both the 


steam and the air cylinders being com- 


toona. 


pounded, the diameters of the former be 

















A NEW FRANKLIN 

















64-INCH BORING AND TURNING MILL, 


pulley constant-speed variety, and is adapt 
ed to motor driving by mounting the mo- 
tor directly on the headstock and without 
increasing the floor space occupied, the 


connection being by either gears or a silent 


being automatically continued at any point 
by releasing the lever. Other features of 
the machine are similar to the 42-inch ma- 
oll, 


chine which illustrated at 


Vol. 27. 


was page 


AIR COMPRESSOR. 


ing 11 and 20 inches and of the latter 11 
and 18 inches, with a common stroke of 


24 inches, the normal speed being 100 
revolutions per minute, which gives a theo- 
retical capacity of 700 cubic feet of free 
air per minute. Attention is called to the 
unusual length of stroke in this compres- 
sor, which minimizes the clearance losses 
and gives a less frequent valve action for 
The normal 
100 pounds, running 


Most of the power 


the required piston speed. 


steam pressure is 
without a condenser. 
developed is of course transmitted directly 
from each steam cylinder to its own air 
cylinder, so that at no portion of the cycle 
of operations is the crankshaft subjected 
to the same driving stresses as in an inde- 
pendent steam engine. The bearings and 
all wearing parts have nevertheless been 
provided in generous proportion, with ef- 


fective provision for adjustment. The 
steam cylinders have the Myer adjustable 
‘ut-off, and the main valves are double 


ported, both high- and low-pressure valves 


eing balanced, The air cylinders have 
mechanically operated inlet valves of the 
Corliss type, these being placed in the cyl- 
inder heads and thus minimizing the clear- 
ance. They are operated by the steam cut 
Pressed steel poppet valves 


the the valves, 


off eccentrics. 
for 
valve seats and guides being readily acces 
sible An intercooler is of 
course used between the two stages of the 
compression. It is not shown in the photo- 
graph and may be located as most conven- 
ient between or near the compression cylin- 
The placing of the valves in the heads 
effective 


are used discharge, 


and removable 


ders 


permits a more complete and 


water jacketing than is usually obtained. 
The governor operates in connection with 





























January 19, 1905. 


a pressure regulator which controls the 
speed according to the requirements. It 
has also a safety stop which prevents run- 
ning away if the belt breaks. The cylin- 
ders are all doweled to a box section sole 
plate and are also connected by tie rods. 


ADJUSTABLE HOLLOW MILI 
This hollow mill can be readily adjusted 

to compensate for wear and grinding of 

the blades and also to adjust the cutting 


edges of the blades toward or from each 
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Union Engineering Building. 

At the meeting of the Conference Com- 
mittee on the Union Engineering Building, 
held January 7, Mr. Alfred R. Wolff was 
unanimously appointed consulting engineer 
for the heating and ventilation of both the 
Union Engineering Building and the Engi- 
neers’ Club to be erected at Thirty-ninth 
and Fortieth streets under the Carnegie 
Mr. C. O. 
Mailloux was selected as the consulting 


gift to engineering of $1,500,000 


1 


} 
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ADJUSTABLE 


other, so that the work may be turned to 
any size desired. The blades are milled 
at the inner edge to suit the incline of the 
slot bottoms and adjusted and 
clamped by two threaded collars fitted at 
the ends of the body, the front collar pass 
ing, as shown, thru a slot milled thru each 
blade, thus forming a means by which the 
blades are drawn in either direction. The 
referred to and the rear ends of the 


are 


slot 
blades and the opposing faces of the col- 
lars being finished at an angle, cause the 
blades to be drawn down tight on their 
seats when the threaded collars are tight- 
ened. The tool may be used*as a coun- 
terbore by inserting a pilot of the desired 
size in the bore of the body. The maker 
is Albert Elmiger, 624 Sixth avenue, Day 
ton, Ky. 
JIG FOR BAND SAWING BEVEL GEAR PATTERNS 
The band-saw attachment here shown, 
the operation of which is sufficiently evi- 
dent without explanation, has recently been 
patented by M. L. King, Ames, Iowa. The 
spindle upon which the pattern is mounted 
is pivoted on a line coincident with the 
points of the saw teeth and the pattern is 
then mounted upon the spindle at such a 
hight as to bring the apex of the gear cone 
to coincide with the center of the pivot 
The hub of the base of the jig is slit so 
that it slips over the saw and it is fastened 
in position by a single bolt, with of course 
dowel pins or other means for locating it 


correctly. The teeth are laid out at the 
large ends and the operator simply works 
to the marks. It would seem that a tem- 
plet system might be applied to the jig 


which would avoid most of the laying out 





The which the Goldschmidt 
Thermit Company had as at 
St Louis has at the request of the authori- 
ties been placed in the National Museum 


at Washington. 


collection 


an exhibit 


HOLLOW MILI 
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Bates was for a long time district engineer 
for all the Crocker-Wheeler installations 
in the New York territory 


Tools Wanted by the Isthmian Canal 
Commission. 


The Isthmian Canal Commission, Wash 


ington, D. C., is inviting proposals to fur 


nish a lot of small tools and sup ylies, such 
PI 
] 


as are used in machine shops and also for 


a number of machine tools ranging from 


10-inch toolmakers’ lathes to larger and 


heavier tools, such as driving-wheel lathes, 


planers, etc slank forms of proposals 


full 


commission as 


and information by addressing the 


above 


The Refrigerating Engineers. 
Che following is a list of officers for the 


of the 
American Society of 


current year recently organized 


Refrigerating Engi 


neers: 
President—John FE. Start 
Vice-Presidents—P. de C. Ball and H 


B. Roelker 
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}11G FOR BAND SAWING BEVEI 


electrical engineer for the Union Engineer- 
ing Building, and the firm of Bates & Neil 
were selected as consulting electrical 
for the Club. All 
these gentlemen are well known in connec- 
tion the 
the class named in New York and vicinity, 


son 
engineers Engineers’ 


with execution of large work of 
in addition to which they are prominently 
identified with the organizations that will 
occupy the Mr. 
Wolff and Messrs. Bates and Neilson are 
also members of the Engineers’ Club of 


buildings in question. 


some years’ standing, and Mr. Putnam A 
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Cress 


GEAR PATTERNS 


Walter ( Reid 
Governors—W,. E. Parsons, Henry Tor 
rance, Jr., E. L. Phillips, D. S 
L. H. Jenks, Louis Block, 
W. T 


lreasurer 


Jacobus, 
Edgar Penny, 
Robinson, Thomas Shipley 

The George Gorton Machine Company, 
Racine, Wis., 


which is a 


sends us a unique New Year’s 


piece of German silver 


of 


card, 


engraved on one its machines instead 


on 
the 


ordinary 
of 


of being printed in the way 


paper. It is a fine example what 


machine will do 
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Personal. 
Charles Churchill, of London, is visiting 


his friends in America. 


William Baker, who for some time has 
had charge of the drop-forge and die de 
partments of the Remington Arms Com- 
pany at Ilion, N. Y., has resigned and will 
take charge of similar work at the Loco 


mobile W orks, 


On January 


Bridgeport, Conn. 


5 George A. Howells was 


given a testimonial in recognition of the 
completion of his twenty-fifth year with 
the Rand Drill Company. There 
gathering of his associates and the officers 


was a 


of the company presented him with a 
handsome loving cup 
L. T. Wilmarth, who has until recently 


owned a controlling interest in the firm of 
Wilmarth & Morman Company, and who 
retired from the position as manager of 


that company January 1, still retains an 
interest in that concern and is also an 
officer in several other manufacturing 


concerns in Grand Rapids, which, as he 


puts it, are entirely sufficient to keep him 
out of mischief; and he will remain in 
that city 

FE. D. Leavitt, the well-known engineer, 


an ex-president of the American Society 
of Mechanical Engineers, upon the occa- 
sion of his closing his offices at Cambridge, 
Mass., the 


active of his profession, was pre 


and practically retiring from 
dutie 
sented with a handsome silver service by 
thirty-eight of his former associates now 
located in Boston, New York, Philadelphia 
Mr. Leavitt will retain his 
consulting engineer of the Cal- 


and elsewher« 
position as 
umet & Hecla Mining Company 


Obituary. 
Steven A, Ginna, a large manufacturer 
of tin cans and other tin goods in New 
York for many years, and more recently 
a detinning company, died 


\stor House, New York. 


as a result of a stroke of 


president of 
uddenly at the 
on January 15, 
apoplexy, in his sixty-eighth year. 


hngimee 


¢ London, announces the 
Preston, of John Waterworth, 
ex-engine driver in the world, 


old. He 


“Red Jack” and in thirty-seven 


death, 
the oldest 
eighty-five years was always 
known 
vears’ service he ran over 2,000,000 miles 


without an accident. He was alwavs se- 


lected to drive the Royal train over his 
section 
Edward L 
Hewes & 
ae 
old. Mr. Phillips was one of the five sons 
of the late John M. Phillips, founder of 
the Phillips firm. He 


Phillips, 
Phillips Iron 


president of the 
Works, Newark, 


died January 14, fifty-four years 


Hewes & 


graduate of Cornell University and served 


Was a 


a regular apprenticeship in the shops of 
On the day of his death he 
boat and 
stricken with apoplexy on the way to his 


the company 


had been sailing an ice was 


home 


Howard, proprietor of the 


George C 
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Howard Machine Works, Lansdowne, Pa., 
died January 14. The Howard business 
was founded in 1840 by Mr. Howard's 
father, and in 1846 the firm became Will- 
iam H. Howard & Son. Both father and 
son were successful and distinguished in- 
ventors. They made the for 
separating stamps and also plate printing 
presses, In 1861 Mr. Howard was chosen 
to build the trimming and separating ma- 
notes. 


machines 


chinery for cutting the Treasury 
From this beginning the present Bureau 
of Engraving and Printing has grown. 
Ralph Little Whyte, whose revelations 
regarding the invention of the Stephenson 
link motion appeared in these columns at 
pages 178 and 924, Vol. 27, died at his 
home in Hamilton, Ontario, on Wednes- 
day, January 11. Mr. Whyte was born 
at Newcastle, England, in the year 1820. 
He was a man of upright character and 
sterling principles, and was highly respect- 
ed by all with whom he came in contact. 
That part of his long and useful life which 
is of most interest to the readers of this 
paper was his connection with the works 
of Robert Stephenson & Co., Newcastle, 


England. Mr. Whyte was chief drafts- 
man there when the link motion was in- 
vented, and he has bitterly denounced 


those responsible for the deflection of the 
credit of this invention from William 
Williams to William 


Howe 





Self-Education for Mechanics, published 
by The Industrial Publication Company, 16 
Thomas street, New York, has fin- 
ished its second year of publication, fol 


just 


lowing very closely the line indicated by 
its title. It is that, 
change of name, the publication is here 


announced without 
after to be conducted in the interest of 
and for the special edification of carpen 
ters. The apparent narrowing of its field 
vast enlargement of its 


should be really 


constituency 


Business Items. 


The Bristol Company has been awarded a 
gold medal for their 
exhibited at the St 

The 


Seventh 


recording instruments 
Louis Exposition 
Philadelphia Gear Works. 125 
Philadelphia, Pa.. report 
improved since January 


North 
street, that 
business has greatly 
1, and orders are coming in good shape 

Mr. Alfred H. Schutte 
his New York office. 


n addition to 
own 


will, 


continue under his 


name the showrooms and offices at Cologne 
Germany: Brussels and Liege, Belgium: 
Paris; Milan, Italy, and Bilbao, Spain, for 
merly carried on under the name of Schuch 
ardt & Schutte 

The Vandyeck Churchill Company, general 
machine tool dealers in New York and Phila 
delphia, has secured the services of Mr. W 
W. Nichols, who will travel for it in north 
eastern Pennsylvania. Mr. Nichols for the 
past year was road representative of the 


Diamond Drill & Machine Company, and be 
that was connected with W. FE. Shipley, 
of Philadelphia. 

The National Acme Manufacturing 
pany, Cleveland, Ohio, has removed its West 
ern office to more commodious quarters at 68 
South Canal street, Chicago. This was made 
necessary on account of the rapidly increas 


fore 


Com- 
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ing business in the territory controlled by 
that office. Mr. A. B. Breeze, the manager, 
has had his working force increased by the 


appointment of Mr. J. T. Donahue, as assist- 
ant. 

Wells Bros. & Co., Greenfield, Mass., owing 
to their rapidly increasing business in Europe 
and other foreign countries, have just opened 
a large store at 149 Queen Victoria street, 
London, E. C., England. Mr. Theodore But 
ler will be their resident representative. This 
store will be a distributing point, and they 
will carry in stock a complete line of their 
Little Giant screw plates, taps, dies, counter- 
sinks, reamers, bolt cutters, nut tappers, etc 

The Electric Controller & Supply Company, 
Cleveland, O., has placed Mr. Geo. Magalhaes 
in charge of its Eastern office, at 136 Liberty 
street, New York city. Mr. Magalhaes is a 
graduate of the Columbia University and has 


been connected with the engineering depart 
ment of the. company for some time. He is 


thoroughly familiar with the company’s prod 
ucts, chief of which are reversing controllers, 
solenoids. lifting magnets, magnetic switch 
controllers for reversing or non-reversing mo 
tors driving heavy machinery, direct-connect 
ed variable-speed motor drive for planers, et« 
The Cincinnati Planer 
nati, O., has increased its 
$200,000, and elected the 


Cincin 
stock to 
officers : 


Company, 
capital 
following 


Cc. H. M. Atkins, president; B. B. Quillen 
secretary and treasurer; Geo. Langen, gen 
eral superintendent. These officers, togethe! 


Atkins and C. M. Quillen, make up 
Burtner, former presi 
account of! 


with E. N. 
the directory. W. H. 
dent of the company, retires on 
poor health. Mr. Atkins, the new president. 
is also president of the Warner Elevator Com 
pany and of the Norwood National Bank, and 
is connected with other leading con 
cerns of Cincinnati 

The 
Ohio, 
ments of oil 
twenty-one ; 
Petersburg, eighteen ; 
Tube 


several 


Manufacturing Company, Akron, 
made the following recent ship 
filters: Havana (Cuba) Agency, 
Sydney, Australia, nine; St 
Caleutta, three; Spain. 
Company, McKeesport. 


Burt 


has 


four; National 

Pa.. one: Munising Paper Company, Munising, 
Mich.. one: Atlantic Mills, Providence, one; 
United States Coal & Coke Company, West 
Virginia, one; Singer Sewing Machine Com 
pany, one. The company has also shipped 
exhaust heads as follows: Sydnev. six; Lon 


one each to American Steel & Wire 
National Steel & Wire 
Power San Jose, Cal 


don, two; 
Company, Company 
Crane Company, House, 


Turbo-generator contracts closed by the 


Westinghouse Electric & Manufacturing Com 


pany during the last week of 1904 included 
two 1.000-kilowatt outfits for the Haverhil 
(Mass.) Electric Company, to be used in 
lighting and power work in that city; two 


Rochester, Syvra 


1,000-kilo 


1,500-kilowatt outfits for the 


cuse & Eastern Railroad, and one 

watt outfit, with exciter, for the Springfield 
Electric Light Company Springfield, Mass 

also a 300-kilowatt turbo-generator, with ex 
citer, for the Northern Electric & Manufac 

turing Company, of Montreal The Spring 
field Electric Light Company's contract als¢ 
included two 500-kilowatt rotary converters 
and four 300-kilowatt transformers The 
Westinghouse Electric & Manufacturing Com 
pany has also closed a contract with the On 
tario Power Company for an alternating cur 
rent generator with a rated output of 10,000 
horse-power at 85 per cent. power factor 
This is in addition to three other machines of 


Westinghouse Com 
The gener 


two-bearing 


similar type which the 
pany is furnishing for this plant. 
ators are of the revolving-field, 
type, designed for direct connection to water 
wheels; they generate three-phase current at 
12,000 volts and 25 cycles, and run at a speed 
of 1874 revolutions per minute. Among other 
apparatus included in the contracts are 
twelve 3,000-kilowatt, oil-insulated, water 
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and 
and 


2,000 
exciters 


transformers, wound for 
two 575-kilowatt 
complete switchboards. 

Mr. 
chased 


cooled 
60,000 volts: 
Moore on January 9 pur 
the entire interests of Mr. Henry 8S 
Manning in the firm of Manning, Maxwell & 
Moore, together with Mr. Manning's 
in the following manufacturing concerns: the 
Ashcroft Manufacturing Company, 
dated Safety Valve Company, Hayden & Derby 
Manufacturing Company and Hancock In 
spirator Company Mr. Manning's 
for retiring are due to his 
from and be relieved of 
cares and problems. There will be no change 
in the name or character of the firm of Man 
ning, Maxwell & Moore, and its business in 
the future will be conducted by Mr. Moore 
and the men who have associated with 
him. The firm of Manning, Maxwell & Moore 
was organized in 1881, being the 
of the firm of H. Manning & Co., 


Charles A 


interests 


Consoli 


reasons 


retire 


business 


desire to 


business 


been 


successors 


which 





was started in 1873. The growth of the 
business has been steady and constant, and 
the firm now has branch offices in Chicago, 
Cleveland, St. Louis, Pittsburg, Boston and 
Philadelphia. Various manufacturing inter 
ests have been acquired from time to time, 
so that to-day the firm is interested in the 


the Ashcroft 
manufacturing 


manufacturing industries of 
Manufacturing Company, 

steam gages, indicators, pipe-fitting tools, etc. ; 
Consolidated Safety Valve Company, manufac 
turing safety valves; Hayden & Derby Manu- 
facturing Company, manufacturing injectors 
and Hancock Inspirator Company, 
manufacturing inspirators and valves of vari- 
ous kinds, and the Shaw Electric Crane Com 
pany, manufacturing electric traveling cranes. 


ejectors ; 





Manufacturers, 


The Kearny, N. J., town council is 
to build a municipal electric plant. 


about 


A cooperage plant of J. C. Rouse, Williams 
burg, New York city, has been burned 

The Coshocton (O.) Glass Company has de 
cided to considerably enlarge its plant. 
the new 
Works 


Plans are being drafted for plant 


of the Muskegon (Mich.) Boiler 
The Standard Oil Company may enlarge its 
refining works in the Kansas City district. 
The Worth 
ground for another 
a. 


P. R. Vail, of Ely, Minn., 


broken 
Coatesville, 


Bros.’ Company has 


tube mill at 


proposes to build 


a brewery at some point on the Mesaba 
range. 

The Standard Marble Works, 706 West 
Front street, Cincinnati, O., have been 
burned. 

A steel mill at Peru, Ind., may be rebuilt 
The Commercial Club is conversant with the 


project. 


The plant of the Kewanee (Ill.) Mining & 


Manufacturing Company is reported to have 
been burned. 

The Harroun grain elevator in Harlem, a 
suburb of Kansas City, Mo., is reported to 
have been burned. 

Work has begun on a factory building for 


James H. Billington Company, manufacturers’ 
supplies, Philadelphia, Va 

Five are 
erected at 
Quartz Company, 


factory buildings proposed to be 
Chester, Pa., for the Philadelphia 
Philadelphia, Pa 

We understand that the Spaulding & Frost 
Company, Fremont, N. H., 
has extensive improvements in view 


cooperage, etc., 


The Eastern Steel Company, Pottsville, Pa., 
has acquired more properties in Fishbach for 
the purpose of extending its plant, ete 

Hatch Brothers’ brick works, at Fish House, 
on the outskirts of Camden, N. J., 
damaged by fire. The boilerhouse 


have been 


was saved 
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The Free Methodist Publishing House, now 
having an establishment at 14 North Ann 
street, Chicago, Iil., will erect a larger print 


ing house 

The White Pine Copper Company, which 
has properties at Ely, Nev., will probably be 
equipped with a mill 


Alton Parkhurst has been granted a permit 
and brick 
Johns place, Chicago, at an 


for a two-story basement factory 


at 48-50 St esti 
mated cost of $25,000 
Machine 


secured the 


Manu 
plant 


industry, the Dairy 


Company, 


A new 


facturing has 


formerly used by the Birmingham Brass Com 
pany at Shelton, Conn 

The Beets Adder & Manufacturing Com 
pany has been organized in Detroit, Mich. A 
factory will be erected. Detroit and Defiance, 
O., capital is interested 

It is stated at Anoka. Minn., that Case 
Brothers will soon commence the erection of 
a new factory for the manufacture of sash, 


doors and cabinet work 

The W. S. Tyler Company, manufacturer of 
wire cloth and ornamental metal works, Cleve 
land, O., will erect an addition to the present 
plant on St. Clair street 
Aschenbach 
estab 
Liano 


the shoe firm 
Tex., is about to 


preparation of 


Gus Schulte, of 
& Schulte, Houston, 
lish a plant for the 
granite for building purposes. 

Men interested in building a sugar factory 
in Davenport, Ia., have met in the secretary's 
room of the Men's Association and 
signed articles of incorporation. 


Business 
Plans have been completed for a new jew 
elry factory to be erected by James FE. Blake, 
of Attleboro, Mass. It four floors, 
of about 20,000 square feet each 


will have 


We understand that the large manufactur 
ing plant of the Canada Carriage Company, 
at Brockville, Ont... has been destroyed or 


damaged by fire and will be rebuilt 


W. J. Oliver, Knoxville, Tenn., has put 
chased nine acres near the Wm. J. Oliver 
Manufacturing Company machine shops, and 


will erect a large car wheel foundry. 


Frank Torrence, Springfield, O., is organiz 


ing a stock company for the manufacture of 
the automatic switch-closing device invented 
by Frank Bayless, colored, of that city 

The Union Scale Companv Boston, Mass 


property in South Boston 
improve 


and 


has bought factory 


which it extensively by 


otherwise 


intends to 
the erection of a foundry 

The Hartford (Vt.) Chair Company, whose 
establishment there was recently damaged by 
fire, proposition looking to 


made a pos 


has 


sible building in Brattleboro, increasing its 


plant 

The Buchanan & solt 
Holyoke, Mass., 
building It 
manufacture of 


Wire 
the contract for 


Company, 
has awarded 
will be equipped with ma 
cloth 


a new 
chinery for the 
and 

The 


been 


wire 
other specialties 
Minn., has 


Sauk 


proposition 


city council, Center, 
considering a 
that 
production of acetylene gas relative to the lo 


there 


ya 
company manufactures apparatus for the 
eation of a factory 

The Wagner Lake Ice & Coal Company, Cin 
plant of the 
that 
and a big 


cinnati, O., has purchased the 
People s Ice & 
city The 


cold-storage 


Refrigerating Company, 


plant will be enlarged 
building erected 


The Imbler Fence Machine Company, a new 


corporation, has leased a building at Zions 
ville, Ind., and is installing machinery to 
manufacture a new design of wire fence. The 
plant is about ready for work 

The Royal Weaving Company, of Paw 


intends to in 
from $1,000,000 to 
$2,000,000. It is 


tucket, R. I., and elsewhere, 
capital stock 


exceeding 


crease its 
an amount not 
proposed to erect another mill. 


IOI 

rhe Crompton & Knowles Loom Works 
Worcester, Mass., will erect at once a foundry 
building as a part of the Philadelphia branch 
Plans for the foundry have been prepared by 
Thompson & Gallagher, Worcest 

A foundry of the American Ca & Foundry 
Company at Berwick, Pa., has been burned 
It will probably not be rebuilt rhe uppe 
works will be removed to Wes Berwick 
where a new foundry is to be erectes 

Manager John H. Wooton f the Utal 
County Light & Power Company, has _ pre 
pared details for the erection of a large light 
and power plant for American Fork, Utah, to 
be operated by both water and steam powe1 

Negotiations are pending between the 
Merchants’ Association, York, Pa., and Liebe 
& Co., of New York State, that may result in 
the establishment of another silk mill in 
York The concern named is in the ribbon 
business 

It is rumored, but not verified that the 
Santa Fe has made arrangements with Cap 


tain John Seaton, of Atchison, Kan.. 
lish a foundry in Topeka for car 
matter has been 
two 

Cc. E. 
street, 


to estab 
The 
under consideration for over 


wheels 


years. 


architec Se 
has 


Schermerhorn, 430 Walnut 
Philadelphia, prepared plans for 
a manufacturing plant covering four acres of 
ground, to be the 


located in Twenty-fifth 


Ward. The main machinery building will be 
361x81 feet 
The power building of the Ajax Dynamite 


Works, 
kawlin, 


owned by H. H 
Mich., 
it were a 60 horse power boiler and 40 horse 


Thomas, near Kaw 


has been destroyed by fire. In 


power engine, with several steam pumps and 
grinding mills 

The Cutler-Hammer Manufacturing Com 
pany, Milwaukee, Wis., has increased its 


capital stock from $500,000 to $1,000,000. A 


new power-house will be built and equipped 
and 25 per cent. more men are to be em 
ployed The company is said to hold overt 
seventy patents on electric car lighting ap 


paratus 


Sears, Roebuck & Co., the big Chik 


order house 


have bought a factory at Meri 
den, Conn which they will un under the 
name Meriden Firearms Company Chey are 
moving there from Hopkinton, Mass., the 
Fyrberg Arms Company plant, which they 
control, and may consolidate with it other 
plants. The erection of an additional build 


ing, 40x100 feet, two stories. is 


projected 


New Catalogs. 


W. M. Pattison Machinery Company, Cleve 
land, Ohio Folder illustrating drill press 
vises made by this company 

The Oesterlein Machine Company, Cincin 
nati, © Descriptive folder of universal cut 
ter and tool grinder No. 2, illustrated 

The General Pneumatii fool Company, 
Montour Falls, N. ¥ Electric Hoists,” Bul 
letin No. 56, illustrated by half-tones and 


drawings 


Electro Dynamic Company Bayonne, N. J 
Circulars Nos. 1, and 3 of design, construc 
tion and application of inter-pole, variable 
speed motors Illustrated 

The Heald Machine Company, Worcester 
Mass This company has sent out an illus 
trated folder directing attention to its line of 


grinding machines and attachments 


Canadian Corundum Company Hamilton 


and 
polishing 


Canada General catalog of standard 


special emery and corundum wheels, 


wheels, grinding and polishing machinery, ac 
cessories and supplies Illustrated OxY, pp 
76, paper 

The Reed Manufacturing Company, Erie, 
Da “Reed Tools.” This is an attractive and 


well-arranged catalog showing a large line 
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combination 
and reamers, 


of stocks and dies, pipe vises, 
pipe cutters, pipe taps 
pipe tool sets, wrenches, etc. The catalog is 
replete with half-tone illustrations and is 
appended by a number of pages of tables and 
data valuable to users of this class of tools. 
6x9, pp. 51, paper. 


vises, 


Ingersoll-Sergeant Drill Company, 26 Cort- 
jandt street, New York. 1905 catalog of coal- 
mining machinery, including coal cutters, coal 
and rock drills, air compressors and equip 
ment, with full descriptions and many illus 
trations from photographs. A number of 
pages of tables, data and general information 
are given, and the catalog will be of use to 
all interested in this line of equipment. 6x9, 
pp. 134, paper. 

The Ingersoll-Sergeant Drill Company, 26 
Cortlandt street, New York. 1905 edition of 
Catalog No. 35. This really consists of ad- 
vance sheets of Catalog No. 36, and contains 
information additional to that appearing in 
the first edition of No. 35. There are new 
views of several important installations, in- 
cluding those of the Cleveland Stone Com- 
pany and the Mare Island Navy Yard. Air 
and inter- and after-coolers are 

The complete catalog No. 36 will 
7x10, pp. 100, pa 


receivers 
also given. 
appear later in the year. 
per. 

Goodell-Pratt Company, Greenfield, Mass. 
1905 catalog of tools made by this company. 
Among the many tools illustrated are auto- 
matic drills, reciprocating drills, breast 
drills, chain drills, bench drills, wall drilling 
machines, drill chucks, automatic screw- 
drivers, bench screw-drivers and _ special 
screw-drivers ; large line of hack-saw 
blades and frames, bench and power hack- 
saws; ratchet braces, bench levels, grinding 
and polishing heads, tool sets, squares, gages, 
etc. 6x9, pp. 176. <A pocket edition of this 
catalog is issued for general distribution. 


also a 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Caliper cat. free. 

Punches & dies. 

Addressing machines for office use. 
& Co., 123 Liberty St. New York. 

Designer of tool and automatic machinery. 
Fred Mill, East View, Cincinnati, O. 

Light mach’y to order; model work; rub- 
ber molds. J. W. Weir, Bridgeport, Conn. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Drafting, machine, engine or power plant 
designing ; low rates. Box 16, Youngstown, O. 

A set of steel figures, size 3-32 or \%& in.; 


E. G. Smith, Columbia, Pa. 
Wal.M.Wks., Waltham, Mass. 
Joline 


$1.25, post paid. J. L. Lucas, Bridgeport, Ct. 
If you need working drawings properly 
done, write to Geo. Schwartz, M. E., 52 


Broadway, N. Y. City. 

Automatic machinery designed and con- 
structed by the Wellman Sole Cutting Ma- 
chine Co., Medford, Mass. 

Wanted—In good condition, a 50 horse 
power upright engine. Address Milton F. 
Williams Mfg. Co., St. Louis, Mo. 

Auto. machinery of all kinds designed and 
built; hardened and ground work, flat or cir- 
cular. Wiebking, Hardinge & Co., Chicago. 

The Canada Machinery Company, Limited, 
Sarnia, Canada, have the facilities and are 
open to manufacture, for patentees and others, 
machines and machinery for the Canadian 
market. 

Wanted—To furnish competent men for 
positions as managers and heads of depart- 
ments in the metal-working or machine busi- 
ness, and the past experience of each, for 
which there is no charge; also want com- 
petent men to register for such positions. 
Address James Brady, 168 Lefferts Place, 
Brooklyn, N. Y. 


Business Opportunities. 


Would like to combine with capital to pat- 
ent and build here, in Ohio, several good, 





AMERICAN MACHINIST 


new articles (tool line); in actual use as a 
test. “Experienced Machinist,’ care Am. M. 


An advantageous proposition is open to a 
technical man with from $5,000 to $10,000 
capital, to acquire interest in profitable ma- 
chine business and patents left in an estate; 
good designer and hustling superintendent 
wanted. “Partnership,” care AMER. MACH. 


Successful and thorough salesman, commer- 
cial and office man, young, energetic and well 
known in machine trade, seeks position, part- 
nership or interest in some machine, supply 
or tool business, where his talents will count ; 
can invest up to $25,000. Address Box 172, 
AMERICAN MACHINIST. 


Manager of a prosperous manufacturing 
company desires to retire; a competent me- 
chanical engineer can secure position by pur- 
chasing an interest of $20,000; salary and 
dividends exceed $5,000; the right man can 
double this in a few years. Address Box 177, 
AMERICAN MACHINIST. 


For Sale. 


. C. S. complete Mechanical Engineering, 
also drawing outfit. Address T. H., care A. M. 

For Sale—A going machine shop; large 
future possibilities; cause of sale death in 
firm. W. D. Judson, New Haven, Conn. 

For Sale—In New York city, an established 
pattern shop with first-class equipment. Ad- 
dress ‘‘Patterns,”’ care AMER. MACHINIST. 

For Sale—Books of the International Cor 
respondence Schools; complete electrical en- 
gineering course books; never used. Box 178, 
AMERICAN MACHINIST. 

For Sale—One set standard internal cylin- 
drical gauges or plugs, from 1-16 in. to 2 in., 
varying by sixteenths; gauges are new ; never 
been used; will sell very cheap. Address John 
Imschweiler, 5 Ogden Court, Rochester, N. Y. 


I can sell your machine shop (or other 
business), with or without real estate, no 
matter where it is or what it is worth. Send 
description, state price and learn how. W. 
M. Ostrander 111 North American Bldg., 
Philadelphia, 

For Sale—United States patent No. 719,- 


854, 1903, for best water gage in the world; 
now giving splendid results on English mar- 
ket; see description on page 788, December 
issue of PowrerR. Apply James Robinson, G. 
P. O. Leeds, England. 


For Sale—10 in. lathe patterns, drawings, 
jigs, templets, special tools and everything 
else necessary to manufacture the best 10 in. 
engine lathe on the market; no experiment ; 
easy terms. Address The R. K. Le Blond 
Machine Tool Co., Cincinnati, O. 


For Sale—A controlling interest in a small 
manufacturing and jobbing machine shop in 
growing city in southern Michigan; well- 
established business; a splendid chance for a 
young machinist ambitious to have a shop 
and business of his own. Address A. B. C., 
care AMERICAN MACHINIST. 


For Sale—A modern machine shop, com- 
plete with water power, suitable for manu- 
facturing ana jobbing purposes; is now run- 
ning at Londonderry, Vt.; cause of selling, 
death of proprietor. Address Mrs. H. A. Hay- 
ward Londonderry, Vt.; or Kansas City Ma- 
chine Works, Kansas City, Mo. 


For Sale—At very low prices two 60 H.-P. 
horizontal tubular boilers, one 80 H.-P. en- 
gine, together with stack, heater, pump and 
other appurtenances, all in excellent running 
order ; also a lot of shafting, pulleys and belt- 
ing, nearly new, purchased within a year or 
so past for running our temporary shops. 
This machinery is sold because we are mov- 
ing into our new shops, having a larger power 
plant with all machines direct motor driven. 
Schedules sent on application. Ferracute Ma- 
chine Company, Bridgeton, N. J 


Modern machine shop building for sale, 
cheap, on easy terms, or lease. This factory 
property is located on the Central Railroad 
of New Jersey, at Greenville Station, Jersey 
City, 16 minutes from Liberty St. Ferry, New 
York. The ground is 100 ft. by 200 ft., and 
has a railroad siding into the building. The 
building is modern brick and structural steel, 
with 80 ft. cross-section, 40 ft. erecting space 
and two 20 ft. bays on each side; electric 
crane runway, 27 ft. high, and supports 2 
tons; Whiting foundry; 8-ton electric crane; 
30 H.-P. engine; 50 H.-P. boiler; 20 K. W 
Cc -& C generator for operating crane and 
electric lights; toolroom all fitted with bins 
and shelving; small pattern shop and sepa- 
rate stockroom, enclosed with wire netting. 
Building 60 ft. long. Temporary frame end 
to allow for extension. Offices fitted in ash 
and ground glass; private office, bookkeepers’ 





and general office, drafting room, lavatories, 
etc. Best class of machinist help living near 
factory. Apply Greenvilie Coal & Ice Co., 


96 Garfield ave., or on property, at Greenville 
Station. 








January 19, 1905. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this \ 
heading. Agency advertisements must be | 
placed under Miscellaneous Wants. 


° P 
Situations Wanted. 
Classification indicates present address of 
advertiser, nothing else. 
CANADA. 
; Position as mechanical engineer or super 
intendent desired by young man having prac 
tical experience and holding degree. Address 
179, AMERICAN MACHINIST. 
CONNECTICUT. 

Mechanical draftsman, 26, a technical grad 
uate with 4 years’ practical experience, best 
references, wishes to change. Box 180, A. M 

ENGLAND. 
By an up-to-date engineer responsible posi 





tion in building steam turbines; long experi i 
ence: best of references; free after February 
1; West preferred. Box 173, AMER. MACH. | 


ILLINOIS. 
Broadly qualified machine works genera! j 
superintendent, desiring new location, invites 
confidential inquiries ; state particulars 
“Conservant,”” care AMERICAN MACHINIST. 
Machinery salesman, practical machinist, 
now Western manager for Eastern company, 
desires to change; prefers Eastern territory 
invites correspondence with particulars. Ad 
dress “Excel,’’ care AMERICAN MACHINIST. 


MASSACHUSETTS. 


Mechanical draftsman wishes position. Ad 
dress Box 159, AMERICAN MACHINIST. 

Mechanical draftsman and practical ma- 
chinist, designer of tools, electrical, special 


and automatic machinery, desires responsible 
position. Box 167, AMERICAN MACHINIST. 
NEW JERSEY. 

Young man, 23, practical mechanic, wants 
position as toolmaker or draftsman. Box 181, 
AMERICAN MACHINIST. 

Designer wants position; college graduate ; 
8 years’ experience electrical and hoisting ma 





chinery. Box 200, AMERICAN MACHINIST. 
NEW YORK. 
Position wanted; technical graduate; 4 


years foundry, shop and drafting room. Box 


183, AMERICAN MACHINIST. 

First-class mechanical draftsman wants to 
change position; New York, Brooklyn or 
vicinity preferred. O. N., Box 145, Am. 

Position as superintendent or general fore 
man of machine shop; all-round, broad-gauge 
man; first-class reference. Box 204, Am. M. 

Draftsman, mechanical; 5 years’ experi 
ence, 24% years on rock crushers and convey 
ing machinery; references. Box 199, Am. M 

Position as toolroom foreman or assistant 
superintendent; well posted with up-to-date 
machinery, tools and methods. Box 185, A. M 

Al mechanical draftsman, 6 years’ experi 
enee, college graduate, capable to work out 
new ideas, wants to change; city preferred 
Box 202, AMERICAN MACHINIST. 

First-class foreman; experience small and 
medium interchangeable work; piece and 
premium systems; good organizer; accurate: 
up to date; references. Box 184, Am. M. 

Millwright-machinist, qualified mechanic, 
prefer permanent position manufacturing 
plant, or would travel to install machinery 
and represent firm. A. H. N., care Am. M. 

Position as foreman; 6 years’ experience 
as such on interchangeable parts; can get re 
sults from inexperienced help; also first-class 
toolmaker. Box 182, AMERICAN MACHINIST. 

Mechanic, 30; experience on tools, experi- 
mental work, special automatic machines, 
metal patterns, molding machines; capable to 
take charge; best references. Box 201, A. M. 

Young man, 21, in drafting office; 2 years’ 
experience at mechanical drafting (school- 
ing) and 4 years at machinist’s trade; will- 
ing to start with small salary; Cooper stu- 
dent ; scientific department. Box 198, Am. M. 

Mechanical engineer desires position; tech- 
nical graduate with broad experience as chief 
draftsman, mechanical engineer, master me 
chanic and superintendent, in shop and mill 
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construction, maintenance and management ; , merly employed, age and salary expected. An 
power plant design and installation, power Help Wanted. swer I 3 care AMERICAN MACHINIST. 
transmission and in design and construction Classification indicates present address of Foreman for small iron and brass foundry 
of machinery of various kinds; best of refer advertiser, nothing élse. in Greater New York: famills itl cl 
ences. Box 197, AMERICAN MACHINIST. aN me Mgt Bg medium 

a 2 2 - ILLINOIS. anc ight engines, compressors and pump 

Expert designer of machinery, large, uni ; castings; state references, experience, age and 
versal experience, of exceptional capacity for Patternmaker—A_ first-class wood pattern! salary expected jox 205, AMER. MACH. 
originating; general machinery, power trans maker who thoroughly understands his busi Three good detail d 
mission, wood working, gas and gasoline en ness; only thoroughly competent sober, in ree goor iets _ draftsmen for eng ew 
gines, automatic and svecial machinery; cor dustrious, married men need apply: state —— nay _ ye Phere nave ~" 
rect estimating, systematic, modern; superin wages expected Address Box 191, Am. M Ah. gp OF gees oo yay ee — 
tending erection; can bring customers, chief MAINE vases tT ence MB. an Tage Rox iene An _—- two 
draftsman for 9 years, just resigned for good \ ie : ; , ie oo, AM. BACH 
reasons, desires position with chance to as Machinist that plays cornet, clarinet ot Salesman wanted for territory west of Chi 
sist in building up business. Box 186, A. M. ae a Jearn ot au steady Job, at good cago, to introduce and sell “Sterling” hack 

OHIO. pay, by writing Geo. kX. Redman, 446 Main st.,| saw blades and frames to machine shops and 
; OE : Rockland, Me. hardware trade; no application will be enter 

A practical a me of _ years’ — MASSACHUSETTS tained without references, and it is necessary 
ence as manager oO genera repair Works, - — ‘ : P to state age, experience and where last em 
shop as well as office, is looking for a change. F > anted ponent , rage ey eons fe. quick ployed. Apply "Diemend Saw & Stamping 
J. J., care AMERICAN MACHINIST. and neat. Apply Box 193, Amrn. Macu. Works, Buffalo N 

Technical graduate, with 7 years’ experi Wanted Experienced man on Gleason OHIO 
ence as chief draftsman and engineer with — ee. ee ee particu Wanted—Designers and detailers on heavy 
large mining machinery company, desires po a a «6 Cee SeNmeNaws machine tool work; state age, experience and 
sition with company in similar line. Box 188, Draftsman wanted immediately for small, | salary Box 195, AMERICAN MACHINIST 
AMERICAN MACHINIST. alternating-current motors, switchboard ap : 

Wanted—Position as chief or assistant Pliances and special tool work; state refer , sigs cin tow 
draftsman; 11 years English and American &nces and full experience. Box 192, Am. M Wanted—FVirst-class draftsman on mill con 
shop and drafting room; graduate English MICHIGAN sete ug mg By po nnk ——— men pre 
university ; West or South preferred. Address wee , gel pee erred. 0X 140, AMERICAN MACHINIST. 

Box 156 AMERICAN MACHINIST Skilled mechanic with knowledge of elec Our business is constantly increasing and 
igen Rint aaa wegen os nana : ; tricity and experience in making small brass| we jnvite applications from machine and 
Position as superintendent or foreman of articles; work in perfecting electrical inven joor hand Fete . a a 

forge shop; experienced and practical as cost ions § reducing ractur.| UOOr hands, accustomed to machine tool 
~ Pp; I pra tions and reducing to practical manufactur work. Standard Engineering Works, Ellwood 

reducer in all classes of forging, stamping, : ing form; permanent place and good pros ge ~ — ” os 
bulldozer, steam hammer and hydraulic work. pects. Box 161, AMERICAN MACHINIST? ee eer ; 

Box 187, AMERICAN MACHINIST. ee A practical toolmaker, familiar 

ma wwewt wae NEW JERSEY. with automatic screw machines, to set up and 

. es Sapa eo tages : , Patternmaker foreman; experienced on ma-| 8@t results from these tools; one accustomed 

Cost Clerk.—-Up-to-date man, machine shop chinery patterns and also acquainted with to getting out accurate, high-grade, inter 
and foundry, cost, time, store and premium molding machine practice ; Fe gers salary | Changeable work. Address Westinghouse Ele« 
systems, desires change. Box 158, AM. and past experience Address Box 169, A. M.| tric & Mfg. Co., Employment Department 

Position as foreman by an up-to-date, ac ' ‘ East Pittsburg, Pa 
tive wood patternmaker ; zo 3 years’ a, - : NEW TORE. WISCONSIN 
with a thorough knowledge of drafting anc fantec Several experienced draftsmen for r : ee pee ee : 
blueprinting ; age 42 years. Box 189, A. M light interchangeable parts; location, central ™.. og 2 ¥ 1 me anny ge ——y . on 

. res y ‘ition: | New York; state age, experiénce and salary | »,20, 7285 {ad experience =m ae cram line pre 

Practical gear cutting man wants position ; aamnetaal Addr I: 5 —r : ferred Apply or address Pawling & Hat 
10 years’ experience in gearing; can take €©Xpected. Address Box 194, Amer. MACH. nischfeger, Milwaukee, Wis 
a “ . » 24 > : ari > . > arvea Jactar sawing 
charge gear room; can handle work and men Superintendent—-By large Eastern sewing Foreman for gas engine shops of about 60 
advantageously; first-class references. Box machine company, for machine department,| men: must know how to get out good work 
190, AMERICAN MACHINIST. wherein milling machine work, jigs, tools and cheap ; only a married man of and charac 

Mechanical engineer, 14 years’ experience, a come # production ; $2,000. Box | ter, sober, steady and industrious need apply ; 
familiar with heavy machine tools, hydraulic 203, AMERK( AN M.A Stniet a man having had gas engine experience pre 
machinery, cranes, structural work, etc., de- A first-class designer of wood-working ma-| ferred; but good mechanical judgment is re 
sires change; can fill leading position. Ad- chinery, with knowledge of power transmis quired; state pay expected Address Box 
dress Box 152, AMERICAN MACHINIST. sion ee é state renin where for 196, AMERICAN MACHINIS1 
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Classified Index of 


Articles Advertised. 








Abrasive Materials 


Carborundum Co., Niagara Falls, 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Scanton Whetstone > Abrasive 


Wheel Co., Scranton, Pa. 
Vitrified Wheel Co., ” Westfield, 
Mass. 


Arbor Presses 

Barnes Co., W, F. & John, Rock- 
ford, . 

Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co.. New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Ball Bearings 

See Roller Bearings. 

Barrels, Steel 


Federal Mfg. Co., Cleveland, O. 
Band Saws, Metal 
Greaves, Klusman & Co., Cin., O. 


Niles-Bement-Pond Co., New York. 

Oliver Mchy. Co., Grand Rapids, 
Mich. 

Barrels, Steel 

Kilbourne & Jacobs Mfg. Co., © 
lumbus, O. 

Bars, Boring 

Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 


0 


Underwood & Co., H. B., Phila 
deiphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 

nation & ‘Co., , Phila., Pa. 

Belt Filler 

Schieren & Co., Chas. A., New 


York. 
Belt Lacing Machine 
Diamond Drill & Mach. Co., Birds 
boro, Pa. 
Belting, Leather 


Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 


Ill. 


cago, 


Bending Machinery, Plate 
Hilles & Jones Co., Wilmington, 
Del. 


Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren. Mass. 


Toledo Mach. & Tool Co., Toledo, | 
Ohio. } 

Wickes Bros., New York. | 

Bending Machines, Hy- 
draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 


Bending Tools, Hand 


Wallace Supply Co., Chicago, III. 
Blocks, Chain 

See Hoists, Hand. 

Blowers 

Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 
Niles-Bement-Pond Co., New York. 


Sturtevant Co., B. F., 
Mass. 
Blue Print Machines 


Keuffel & Esser Co., New York. 


Hyde Park, 


Pittsburg Blue Print Co., Pitts- 
burg, Pa. 

Spaulding Print Paper Co., Los- 
ton, Mass. 

Boilers 

Struthers-Wells Co., Warren, Pa. 


Wickes Bros., New York. 
Boit and Nat Machinery 


Acme Mehry. Co., Cleveland, 0. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

Landis Mach. Co., Waynesboro, 
Pa. 

Niles-Bement-Pond Co., New York 

Reliance Mach. & Tool Co., Cleve 


land, O. 
Standard Engineering Works, E}) 
wood City, Pa. 

Vandyck Churchill Co., New York 
Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn. 
Wiley & Russell Mfg. Co. 

field, Mass. 


Green 


Books, Mechanical 


Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Phila 


delphia, Pa. 
Derry-Collard Co., New York. 
Henley Pub. Co., Norman W 


New York. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, III. 

Beaman & Smith Co., Provi., R. 1 


Betts Mach. Co., 


Wilmington, Del 
Binsse Mach. Co., 


Newark, N. J. 


Boynton & Plummer, Worcester 
Mass. 
Dallett Co., Thos. H., Phila., Pa 


Detrick & Harvey Mach. Co., Bal 
timore. Md. 
Draper Mach. Tool Co., 
ter, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 


Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 


Worces- 


McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & Harnischfeger, Mil- 


waukee, Wis. 
— Tool & Supply Co., New 
k 





a nar Mch. Tool Co., Spring- | 


fiel 
Vandyck Churchill Co., New York. 


Warner & Swasey Co., Cleveland, | 


Ohio. 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., 
Dundas, Ont., Canada. 
Betts Mach. Co., Wilmin 
—— & Co., : 


szakeport, 
H 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Colburn Mch. Tool Co., Franklin, 
Pr. 


a. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


on, Del. 


Ltd., John, | 





Boring and Turning Millis 
Continued 
Poole Co., J. Morton, Wilmington, 


el. 
coe Tool & Supply Co., New 
0 


rk. 

Vandyck Churchill Co., 

Warner & Swasev Co., 
Ohio. 

Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, 4 


New York. 
Cleveland, 


Bulldozers 
Toledo Mach. 
Ohio. 


Cabinets, Oil 


Tool Co., Toledo, 


« 


Bowser & Co., S. F. Fort Wayne, 
Ind. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago, 


Machines 
Mfg. Chicago, 


Caleulating 

Felt & Tarrant Co.., 
Ill 

Cams 

Boston Gear Works, Boston, Mass. 

Carborunduam 

See Grinding Wheels. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Iron 


Diamond Drill & Mch. Co., Birds- 

boro, Pa. 
Farrel Fdry. & Mach. Co., An- 
a 


sonia, Conn. 
Howard Iron Wks., Buffalo, N. 
Watertown, 


Massey Mach. Co., 

_ oe 

Reeves Fdry. Co., Trenton, N. J. 
Castings, Steel 
Diamond Drill & Mach. Co., Birds- 


boro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Centering Machines 

aot Mach. Co., Torrington, 


Kemperatth Mfg. Co., Milwaukee, 
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Cost Keeping in an English Machine Tool Works. keeper's book. Any discrepancies be 





tween the two are thus investigated and 
BY J. WILLIAM CHUBB put right while the circumstances are 
On the occasion of a recent visit, the parts in the stores and making the regis fresh in the minds ot the met neerned 
writer found that Mr. Charles Taylor, ters of them, but apart from initial work lhe wages week ends on [hut night 
Bartholomew street, Birmingham, had for of this sort, the original staff has proved nd wages are paid on Saturday 
some time been giving considerable atten sufficient and can now furnish the man form 2—veerl ro Qummary 
tion to improvements in works organiza agement with far more and far more accu White paper, 8x5 inches Dated wit 
tion, especially with regard to stores and rate costs than formerly The success rubber stamp After the daily itch of 
cost-keeping arrangements Very cour achieved is in great measure due to M1 time sheets has been duly checked it 
teously Mr. Taylor, on request, supplied Arnold Hawkes. who was called in for a_ passes the e, V each en 
particulars and card samples, et on time especially to organize the improve of time 
which the following account is based. The ments mary t 
description is not given as indicating an — -_— ——_—___— 
ideal or a perfectly complete works organ LABOUR SUMMARY for week ending 
ization, but rather as an outline of a fair " “irik 
ly advanced stage of development in thx tae ai DESCRIETION OF WORE name “ . 
introduction of accurate works cost-keep 
ing into a machine tool factory. It may 
moreover, be of interest as showing what 
an English firm has successfully put in 
practise, and finds adequate to its require 
ments, and it would be well if British t . : —— 
manufacturers would come forward more FORM 2. WEEKLY LABOR SUM) 
readily with this kind of information for 
the common good. At present, tho many About 130 hands are employed, and the each order number for whiel c appears 
have discarded the old ideas of secrecy, products consist of certain standard repe during the week \t the end of each 
they are yet afraid of risking expert tition lines (machine tools of small and week, when Thursday's time sheets have 
criticism by making their methods public. medium size, vises, chucks, ete.), a large been transcribed, the week’s batch of 
Yet this criticism would be to their own muumber of variations on these standard bor summaries is taken and the labor 
advantage. Still descriptions of Amer-_ lines and also a certain amount of repairs amounts are extended and totalled. From 
ican systems are published much more fre and a number of machines that have to be these totals the wages analvsis for the 
quently than is the case with English made specially throughout The cost week is obtained, and the slips are then 
works keeping forms have been arranged to suit filed away under their respective order 
During the development of the system these requirements, forms 6, 7, 8 and 9 numbers It is worth mentioning here 
the first condition was that changes of being original, and the remainder adapted that altho the grand total in money of the 
method should be made in such form and from more or less general usage total labor amounts taken from these slips 
SS ————___— — . will not agree exact y with the total wage 
| paid (owing to all the extension t wages 
Vame Date 14 
on the labor summaries being calculated 
Check No No.of Machine t neare tarthing only), the im 
Onver No. (if Day-work riMt TiMt bjection does not apply to the total | rt 
Jon No. (if Piece-work jcecanaciiceirias ioctl etait Prece-wouk Day work ] Ch f cours grees exa Vi P 
tot ot ( | 
he wag 1 thus f 
, Time oF ible check « the transcril ny Lhe 1 4 
— well-know etl \ 1 each v 
! 1 fill up ep I ( ‘ 4 ird 1 T c ( y 
Time cf Db on during the 
— would of lisp with transi 
ne time B ifte due considerat 
tae t] mathnd w ‘ eht t ° eS 
, oF8 m acc f the pecial ture I ucn 
f the we handled 1 ve é 
trequent iging 1 irdern her 
oa ther tl , e of repetition 
_ vO rl wer 1 iry ha 
American Maciintet eg oe ms , afe 
FORM I. DAILY TIME SHEET e 
nnd d esp 
at such times as to cause the minimum ot OBTAINING AND SUMMA ING THE TIMI her ‘ 
disturbance -in the producing departments Form 1—Daily dime Sheet.—White mM 1e1 I 
In fact. the production did not merely re paper, size 8x5 inches very man or boy ising the labor cost \ fresh bat 
main stationary; it steadily increased on the pay-roll fills up one of these time bor su | I ITS¢ rted eacl 
from the date of alteration of the system. sheets daily and hand t t time vec 
Mr. Taylor rightly contends that a deter- keeper as he leaves worl Phi f ) RI STO 
mination not to allow the output of the is used both by day-work and piece-worl ssued from ; 
works to suffer during the transition stage men Piece work will be mentioned latet Yel he ind / m4 
is too often forgotten by the ideal works under the heading of Form 10 \ll the Returned to Stores Slip.—Blue paper, 5x3 
organizer The new methods have not. time sheets for one day are checked by inches. The stores department livided 
necessitated any increase in the regular the foreman first thing next day, and are into three main sectior (1) The pur 
staff. Extra help had to be provided tem- then strung together in order of check chased stores, containing bar 11 unk 


porarily for such work as numbering the numbers and compared with the time steel. blacl nd bright screws. bolts and 








nuts, sundries, such as lubricators, springs, 
taper pegs, etc., stampings, and general 
such as oil, waste, leather belting, 
2) The 


quantities of standard castings are always 


res 


et ( castings stores, in which 


n stock, and thru which all special cast 
to the 
manufactured 


pass their machine 
(3) The 


which contain parts manufactured by the 


ngs on 


shop 


way 


stores, 


firm, and also the finished machines and 


products. The stocking of standard parts 
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the numbers of 


articles, which consequently have no let 


readily from purchased 


ter. The store-keeper has a register simi 
lar to the one in the purchased stores, and 
in the cost office is a card index contain 
comparative for 
Form 8, described 


costs card each 


ing a 


number (see later ). 
These piece numbers are of course always 
quoted on stock orders and on the stores 
slips. These Forms 3 and 4 are written 


by the store-keepers during the day, when 














in varying stages of completion has re- ever the issues or returns take place, and 
Date 190 Issued to Order No, 
| Weight 
| Quantity DESCRIPTION OF MATERIAL ( Q.| I Rate | ¢ 1 
| 
| 
Issued by Storekeeper 452 
American M L 
FORM 3. “ISSUED FROM STORES” SLIP 
ceived special attention; these parts are of are sent to the cost office at the end of 


ourse used in the construction either of 


tandard or special machines to suit cus 


each day, where they are priced out during 
the following morning and filed away un 





January 26, 1905 
not be put away into their numbered places 
until the inspector has examined them and 
This 


inspection, being essential to the mainte 


signed the slip accompanying them. 


nance of a reputation for good work, is 
under the direct supervision of a member 
of the firm. After receiving the inspector's 
signature the slip is sent to the cost office, 
where it is filed for reference when sum 
marizing the cost of the batch in question 
A turther reference to this will 
The money 


founc 
under the heading of Form 6. 
column headed Factory Cost cannot b 
filled up until the corresponding costs sum 
mary has been completed. The present 
intention is to make further use of the 
stock received slip by employing it as a 
medium for debiting the stock account in 
the nominal ledger 

SUMMARIZING COST FOR STOCK ORDERS 

Form 6—Costs Summary for Stock Or 
ders.—Buff card, 8x5 inches, printed on 
both sides, but upside down relatively for 
ease in use. 
the weekly labor summaries which have 
been accumulating in the file are taken out 
and, having already been priced out 
explained, the totals are posted on to the 
the week 
occupying one line. 
are fifteen lines, thus allowing for fiftee: 


On completion of an order 


a> 


back of costs summary, each 


For this purpose ther: 
weeks. The stores slips, which have als 
been accumulating in a separate file, ar 
taken out and sorted under the heading 














mers’ requirements. Both in the pur der their order numbers. Piece numbers 
vased and manufactured stores, stores are recognized as necessary for accurate Castings and Stampings, etc., shown o1 
reterence numbers are used for all stan ind rapid cost-keeping, but apparently the back at the foot of the card. It has 
lard articles. In the purchased stores, a many British engineers still think the ex not been found necessary so far to use 
eparate numbered receptacle is provided pense of providing a separate numbered any intermediate summary for materia 
1 each variety and size of bolt, nut, receptacle for each article is unwarranted. The amounts from each issued from stor¢ 
rew, spring, lubricator, etc.; the larger Piece numbers give absolute identification, slip are totalled on the back of the last 
rticles being arranged in vertical racks, preventing all doubt im the mind of the slip of each heading and these totals ar 
ind the smaller in drawers rhe store cost clerk as to what the store-keeper has posted cn to the summary card on the line 
_ — ciasianntatiiniiettenonaes iacteaiiaiaaraaaaeaii 
RETURNED TO STORES STOCK RECEIVED 
| Date 190 Returned by Order No Date 190 Made on Order No. 
| Quantity DESCRIPTION OF MATERIAL P= ’ ra , ee ne — entimas ony Factory Cost 
' i 
2 } 
t 4 + i 
i von 
[ Returned to Sturckeeper 1452732 Inspector's Sig. Storekeeper’s Sig. 
American Muciintse American Machinist 
FORM 4. “RETURNED TO STORES” SLIP FORM 5. “STOCK RECEIVED” SLIP 


keeper has a register containing all the 
numbers, with a full description of the 
article corresponding to each number. In 


the cost office is a duplicate of this regis 
ter, containing in addition a record of the 
invoice prices at which the articles have 
been purchased. 

In the similar 


manufactured _ stores, 


numbered receptacles are provided for all 
standard parts manufactured by the firm. 
In this case there is a letter prefixed to 
the numbers in order to distinguish them 


this, 


attempted to describe. Apart from 
nothing can be more rapid for pricing out 
the store slips than to have a piece num 
ber quoted by the store-keeper and then 
simply to refer to that number in a regis 
ter to get the price 

Form 5—Stock Received Slip.—Salmon 
One of these slips is 
hen receiv- 


paper, 5x3 inches. 
filled up by the store-keeper w 
ing into the manufactured stores a batch 
ot parts made to a stock order from the 


machine shops or smithy. The parts must 








marked debit. The return to stores slips 
are treated in the same way, and 
the totals are entered on the lin 
marked credit. The difference between 


the debit and credit amounts under each 
heading is carried to the front of the card 
The space reserved for piece work is ex 
plained under the heading Form 10. The 
totals on the of 
the card, having been carried to the front, 
until the fina! 
summary and total factory cost are reached 


various obtained back 


are gradually condensed 
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The column for finished articles sent into 
stores is used for noting the particulars 


from the stock received slips, previously 


mentioned as being signed by the inspector, 


If any parts have been spoiled during the 


progress of the batch, the quantity in thi 


S 


column will of course be less than the 
quantity shown at the top of the card 


under description of order, and the lesser 


quantity will be divided into the total fac 
tory cost to obtain the factory cost of each 
[he spoiled parts will have been sent int 
stores and credited to the 


order number 


r 


) 


in the ordinary way by means of a return 


——EE 
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hourly burden is the medium for distribut- 
ing all manufacturing expenses not dealt 


with by the machine rates, e. g., foremen’s, 


store-keepers’, time keepers’, and laborers’ 


wages; oil, waste, etc.; part of drawing 
office and pattern-shop wages; part of of 
fice salaries; part of rent, gas, water, etc 


It is a rate of so much per hour which is 
1 


charged to every hour of productive labor 
No distinction is made between men and 
boys in applying either the machine rates 


or hourly burden. It will be seen from the 
costs summary that the hourly burden in 


volves only one calculation for each order 








2 
Date of Order Date of Completion Order No. | 
| ae | i “ _ — 
| 
Description of Order 
a ——_— —____—__—_ _— 4 
index under 
t —————— . — = / 
| Labour at Day rates} Manufacturing Expenses | Final Summary Finished Articles sent Into Stores! 
} ‘ } a t ' { 
| P.W. Total Man hours Labour not | Date Quan. Description 
— oe { 
i » 
s | Hourly Burden pence |Material | includ. ’ ; 
. ‘ 5 a = i \-Manut- } i | 
Castings & Stampings Amount Man.Exes Parts 


Bar, tron & Steel Machine Amount 


Screws & Sundries 


£ 
2 
| 
b 
ORM O (FRONT) COSTS Sl 
to stol siip The price at whicl suci 
spoiled parts are credited depends on cir 
cumstances. In every case they will of 
course be entered as nearly as possible 
their actual value 
DISTRIBUTION OF EXPENSI 
[It is necessary here to describe the meth 


that is, allot- 
a fair share of the in- 
the In 
arriving at the total amounts per month 


od of distributing expenses 
ting to each order 
direct expenses of establishment. 
or per annum to be distributed over pro 
ductive orders by means of expense rates, 
a strong distinction is made between man 
In cases 
where an expenditure is common to the 
two classes it is divided in as fair a pro 


ufacturing and selling expenses 


portion as can be assessed. Examples of 
this are rent, gas, water, insurance, office 
salaries, The important point 


° ‘ . . . 
is that manufacturing expenses are distrib- 


etc. next 
uted on a time or per hour basis and sell 


ing expenses as a percentage on the fac 
tory cost 
The dis- 


tributed by two separate rates—first, the 
machine rate: 


manufacturing expenses are 
second, the hourly burden 
the medium for dis 


tributing expenses which are directly con- 


The machine rate is 


nected with, and vary with, different man- 


ufacturing processes, ¢. g., depreciation, 
power, toolmakers’ wages, etc Every 


class of operation has its proper machine 
rate, fixed to correspond as nearly as pos- 
sible with the actual cost of up-keep of 
the machine or equipment concerned. The 





Manul. Parts 


_] at Factory Cost 


Drawings at 
Factory Cost 
Total Factory 


IOS 


and sizes are naturally purchased, but small 


quantities of special screws are manufac- 
tured by the firm \ dividing line has to 
be drawn between the tw The use of 
a per-hour basis instead of a percentage 
on wages for distributing manufacturing 


expenses is considered of the utmost im 


portance It has the effect (over and above 
the determining of factory ts) of em 
phasizing the time element on a job as 
against a consideration of the wages only 
It tends to bring t employment of low 


priced labor into its right place by showing 


that while a s;: 


iving be effected in wages 
by giving a job to a low-priced man, the 
job may yet cost more because a larget 


number of man-hours are booked to it and 


therefore a larger share of manufacturing 


expenses. Equally important is the fact 
that under such conditions not only are 
the costs increased and consequently the 
profit is reduced, but also the output of 
the works is being kept down below the 
maximum possible The right work for 
a low-priced man is held to be that which 











Cost 4 on account of its simplicity, he can do 
quickly, or very nearly as quickly, as a 
skilled man Where the exact dividing 
line is, must be fixed by each firm, in ac 

- cordance with the working out of the 
own expense rates work 
) SUMMARIZING COSTS FOI STOMERS' OR 
DERS 
American M it Form COS Summary for Custom 
MMARY FOR STOCK ORDERS ers’ Orders Salmon card, &8xs_ inche 
_——— a — -_——) 
COST SUMMARY Order Ne 

oe m “Mar [Labour Amount) 7 ¥s ; 

sek endin waite 

F © | Hours! at Day Rates | ee 

Name Ticke f Wage Balance Jebt 
N 
T 
' 
Total 
Castings & | Bar iron & Screws & | Manulact | 
Stampings ' Stee! Sundries Parts 
” ae : t — —— 4 
Debit | | | 
Credit ~~ ‘ | 
j ' ] | Tvs Wied 
4 ae | 4 it { 4 
American Machines 
FORM 6 (BACK) COSTS SUMMARY FOR STOCK ORDERS 


that is, the multiplication of the total 
boc y1ked 
hourly burden itself 

The object of dividing the manufactur 


man-hours to the order by the 


ing expenses into two classes is to get a 
closer approach to accuracy in the factory 


printed both sides. On the back this card 
is exactly the same as Form 6, and the 
main difference on the front is on the 
right-hand side Here a calculation of the 
selling price trom the factory cost takes 
the place ot finished articles sent int 


costs of small jobbing orders, or batches stores. The proper share of selling ex- 
of simple parts for stock—that is, parts © penses is allotted by adding a percentage 
which have had to go thru few processes. of the factory cost, thus giving the in 


In the latter case it is often a question of 
manufacturing as against buying from an- 
other firm having better facilities in that 
particular direction. 


For instance, large 


quantities of screws of ordinary patterns 


clusive cost The importance of this fig 


ure is obvious in case 


This card 
orders 


selling prices have 


to be cut is used only for cus 


tomers’ which involve non-stan 


dard work. All standard parts which can 
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possibly be utilized are drawn from the 
manufactured stores and appear on the 
as manufactured parts at 
The making of the non- 
and also the assembly of 


costs summary 
factory cost 

standard 
the 
order number 


parts 


whole are booked to the customers’ 
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or piece number, as it is usually called, 
with a full description of the part and a 
rough sketch when necessary. Records 
may also be made from time to time of 
alterations in methods of production that 
On the 
with particu- 


have caused reductions in cost. 
front each line is occupied 


= —————— 





Date of Order 


| Description of Order 


Customers’ Names 





Date of Despatch 


Order No. 





Labour (at Day rates ) | Manufacturing Expenses Final Summary | 
+ t oo - —— — ———- / 
Pw, | Total Man hours | Labour oat Factory Cost { 
| ‘ : linctud ll | 
‘ ' 
| _ 4 Hourly Burden m pence | Material |. Manut.J— ! Selling Exes : | 
Castings.& Stampings Amount Man.Exes Parts Inelusive Cost 4 
t—— ~ ’ + + + ; - — 
Bar, Iron & Steel Machine Amount Profit 
|| Zz Manuf. Parts ' ~ Normal Selling 
Screws & Sundries at Factory Cost | __ Price £ | 
| ata T 7 Drawings at i i Y 
Factory Cost | 
| - a 
Total Factory 
‘ a Cost 
_ | 
- = ’ 
} ry — 
C 
| 
| 
L J 
Amertcan Machinist 
FORM 7 (FRONT). SUMMARY FOR CUSTOMERS ORDERS. 


The method of charging manufactured 











COMPARATIVE COSTS 
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Its uses for pricing parts daily on the 
stores issue slips and also at stock-taking 
are obvious. A cross index, in the form 
of a 5x3-inch card index alphabetically 


arranged, is used for the purpose of find- 


ing the piece number of an article from 
its description. 
ESTIMATES. 
Form 9—Estimate-—White card, 8x5 


inches, printed on both sides. This card 
is used for calculating estimates on exact 
After what 


has been said in description of the costs 


ly the same basis as the costs. 


summaries, etc., it will explain itself. The 
only difference is that the data of the time 
and material being more condensed, the 
whole of the particulars can be put on the 
card, and store slips or labor summaries 
are not required. These cards are filed 
according to customers’ names, alphabeti 
cally. They are very valuable for com- 
parison with the costs summaries when 
the work estimated for is actually exe- 
cuted 
PIECE WORK. 
Form 10—Piece-Work Job Ticket.- 
-aper of different tints for each depart- 
ment, made up in duplicate carbon books 





parts to an order at factory cost is simple. ee ees. 3 pentctnirlnlncdh rai ___ Piece No. 
They already carry their proper share of Order No. [Quan] pede? | Labour |Material| Howry | Rates | Parts |Fact-Cost| each | atin 
manufacturing expenses and have only to ; 
be added to the factory cost of the work | 
actually done on that order. 
COMPARATIVE COST RECORD. ’ 
Form 8—Comparative Costs of Stan- ' ar 
dard Articles Manufactured by the Firm. : : American Machinist 
Fawn card, 8xs inches, printed both FORM & (FRONT). COMPARATIVE COSTS OF STANDARD ARTICLE MANUFACTURED BY THE 
sides, the rear side being in plain lines FIRM. 
3 : ~ : ] Size of ticket when torn out, 8x5 inches. 
ESTIMATE. Name . a | This is filled up as far as and including 
Workman's ere ioitniaiieias — LABOUR — MACHINE | the price and issued by the foreman. The 
2 ae a) RE eo Bd eh. job number consists of the order number 
—— with a sub-number, this composite num- 
ber being used for piece work only. The 
foreman assigns the sub-numbers as he 
Index under has occasion to give out piece-work jobs 
5 | | | Thus the first piece-work job on order 
No. 5000 would have for its job number 
boca =, the second job number 5,000 and 
a ; so on. The piece workers fill up daily 
| ; _ MANUPACT. EXPENSES time sheets (Form 1) in the same way as 
| | Total Man-hours day workers, but they quote job numbers 
| | __ Hourly Burden Pence instead of order numbers and put the 
== i | | Amount number of hours in the piece-work col- 
S a | Machine Amount umn. In transcribing the time on to the 
| « weekly labor summaries (Form 2) the job 
l | TOTALS | number is quoted in the first column 
—$—— — a on The principle of dealing with piece work 


FORM Q (BACK 


only and not shown. In the description 


of Forms 3 and 4 it has been explained 
that each manufactured part has a sepa- 
rate numbered receptacle the 
and that in the cost office is a card index 
with a comparative costs card correspond- 


ing to each number. The back of this 


in stores, 


card contains the stores reference number, 
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). ESTIMATE. 


lars of the cost of one batch of the 


ar 
ticle, these particulars being copied from 
the costs summary, the order number of 
which is referred to. One card thus car- 


ries a record of the cost of successive 
batches of the same article for several 
years, and provides a valuable means of 


constantly watching and reducing costs. 


in the costs summary is that all time spent 
on piece work is collected thru the labor 
summaries, priced out, and manufacturing 
expenses are allocated to it just as if it 
were day work. It only remains to ad- 
just the total 
summary by adding to it the piece-work 
balances earned. The method of doing 
this will be seen by referring to the back 
The job number 


labor amount on the costs 


of the costs summary. 
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comes into play in picking out the correct 
items of wages from the labor summaries 
with which to fill up the wages column. 
The heading P. W. (piece work) imme- 
diately under Labor (at day rates) on the 
front of the costs summary cards has a 
blank space after it, in which the word 
balance or debt is to be written, as the 
case may be. Then either an addition or 
a subtraction is performed accordingly, to 
give the labor amount in the final sum- 
mary. The frequent making of adverse 
balances on piece work is of course not 
permitted, but the necessary headings are 
printed to allow of an occasional instance 
being properly treated. By the method 
described, piece work presents no diffi 
culty in the distribution of manufacturing 
expenses on a per-hour basis. 





The Telegraphone. 

At a recent meeting of the Franklin In- 
stitute Dr. Z. B. Babbitt exhibited this 
instrument, which he characterized as “one 
of the great scientific discoveries of mod- 
ern times.” The discovery and invention 
of the instrument was made by a Danish 
engineer, Valdemar Poulsen, of Copen- 
hagen, Denmark. It weighs about 15 
pounds, and is of about the same dimen- 
sions as the phonograph and can be placed 
conveniently on a writing desk or a small 
table. The instrument exhibited had a 
time capacity—counting only the time 
when actually working—of 30 minutes, but 
it could be constructed to do twq or three 
hours’ work. 

The following will enable the reader to 
form a general idea of the principle upon 
which the telegraphone operates: 
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iations in the field strength of the electro- 
magnet, and if we slide the electro-magnet 
along the steel wire the magnetic fluctu- 
ations of the affect the 
steel wire in the form of variable magnetic 


electro-magnet 
intensities. There have been impressed on 
the steel wire undulations of magnetiza- 
tion, a kind of writing that is permanent 
and which faithfully records the articula 
tions of the voice. If the the 
electro-magnet are connected with the tele 
phone receiver, and the magnet is made to 
steel wire again, the tele 
repeats what was spoken 


coils of 


travel over the 
phone receiver 
into the microphone; or, in other words, 
acoustic vibrations, analogous to the orig 
inal vibrations of the microphone, are re 
produced in the telephone receiver. A 
special feature of the telegraphone in its 
different forms is the with which 
the record may be erased, it being onl; 
necessary to saturate the steel wire with 
magnetism by drawing it in front of a 
more powerful magnet so as to equalize 
the magnetic level differences created by a 
record, the wire then becoming as suscep- 
tible to further 
fore.” 

“This machine has the ability of per 
forming five different functions, which, 
briefly stated, are as follows: (1) It re 
ceives dictation; (2) it reproduces to the 
dictator; (3) it reproduces to one at a 
distant point, the machine being under 
control at that point; (4) it records con 
(4) it records conversations 
between two persons over the commercial 
telephone lines without in any way inter- 
fering with the operation of those lines; 


(5) 


ease 


records as it was be 


versations ; 


it records automatically, in the ab 











ie ESTIMATE. Name 

} 
| Description 
| — . = om } 
Quantity Description of Material 5 err Rate) « | 8. | d Summary 
j | 

LABOUR 

) Not including 
MATERIAL 


FORM Q (FRONT). 


“Conceive a piece of steel piano wire 
stretched between two points; take an or- 
dinary electro-magnet and connect the coil 
of it in circuit with the secondary of an 
induction coil, the primary of which is in 
On 


speaking into the microphone, induced cur 


circuit with a microphone and battery. 


rents of electricity produce continuous var- 


) Manuf. Parts 
MANUF, EXES 


| MANUF. PARTS at Factory Cost 
DRAWINGS 
TOTAL FACTORY COST 4 
SELLING Exes, 
INCLUSIVE COST 4 
PROFIT 


| NORMAL SELLING PRICE +4 


ESTIMATE. 


the subscriber from the office, 


messages coming over the line during such 


sence of 


absence, the machine being under the abso 
lute automatic control from the ordinary 


performing function of the telephone line, 


the ringing of the bell starting the ma- 


chine, the machine sending a signal over 
the line to the party talking, notifying him 


that the machine is running, the machine 
running a fixed length of time, sending 
another signal, then automatically stop 
ping.” : 

One type of the machine used for the 


telephone distribution of news, market 





quotations, music, etc. The reproduction 
is audible to any number of persons, 
whether present in one place or scattered 
over a wide area 
| KK 
PIECE-WORK. 
| Ww ian's Na 
| Check J Dua 
Job No 
ip probe 4 k 
Pra 
P.W. Ledger | 
1 
iD 
\ } 
To filled in by workman 
( 
Dp / 
D par 1 M 
Forema 1 
Remarks 
= | 
moi Amerwan Machinist 
FORM 10. PIECE-WORK JOB TICKET 
“The reproductions are true to the 


human either conversational or in 
song, and the 
family will have records made at frequent 
from the child’s first efforts at 
speech thru an life; and families 


will prize these records as they do photo 


voice 


day will come when every 


intervals 
entire 
graphs; national bureaus will be estab 


lished for the 


speeches of our 


preservation of records of 


public men and women; 


correspondence will be carried on by the 
I 7 


use of the disk machine in preference to 
the present methods. Many _ business 
transactions are carried on daily over the 
telephone, and the day is at hand when 
telegraphone records will be made of each 
and every transaction and filed away for 


The 


to take the place 


reference telegraphone is destined 
largely of the present 
stenographer, and no business or profes- 
sional man will think of writing his busi 
ness letters, lectures or sermons. The 
loud-speaking device, which is nearly 
ready for the market, reproduces sufficient 


1 


ly loud to fill a lecture hall, and makes it 


pr ybable, that the 


not only possible, bu 


telegraphone will play an important part in 


the entertainment field.”’ 
This machine was first publicly exhibited 
since been under- 


at Paris in 1900 and has 


going the developing process 
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The Automatic Versus The Hand 
Turret Lathe. 


BY PAUL WESLEY, 

I hope most sincerely that after reading 
this that I am 
prejudiced against the automatic, for I am 

the least The 
- 


some classes of work, but, so far, 


article no one will think 


not in automatic is all 


right on 


it hasn’t been a howling success on ours. 

One day, about five years ago, we saw 
the superintendent coming up the aisle 
with a very pompous-looking individual, 


who was introduced as the traveling sales 
man for Blank & Blank, 


sell us 


“who is going to 


some automatic machines, as we 


have decided that a good deal of the work 
could be done cheaper on them; so if you 
will kindly show him around the room, he 
can see the work you are doing.” 

He was shown the piece represented by 
lig. 1—which has a limit of accuracy of 
003 inch, and the outside of which must 
run dead true with the hole—and the way 
we were rigged up to do it on the hand 
turrets, and after ten minutes he thought 
the 
and it was no use trying to tell him 
little about it. He did 
We asked 
intended to hold the piece 
when he finished it. “Why, that is very 
simple,” he said; ‘“‘we shall hold it in one 
of our dust-proof chucks.” We asked him 
if he expected to get the outside to run 
true with the that way. “Why, 
said he, build a chuck 


he knew about work than we 


did, 


that we 


more 


knew a 
deign to answer one question: 


him how he 


hole in 
certainly,” “we 
which will not get out of true.’ 

After waiting a while we were informed 
that we would receive six 


shortly ma- 


chines, which would produce 400 pieces 
per day and require only one man to oper- 
ate them. Before they came their build- 
ers sent word that they would like a thou- 
sand castings or so to experiment on, and 
soon after along came a sample which 
they had made, and which on inspection 
ran fairly true; but we knew well enough 
that there was no chuck ever built which 


would run true after a month’s usage 
Finally the machines arrived, and when 
the firm had been notified that the ma- 


chines were set up and ready to run, they 
sent a man on to start them up. 
EARLY EXPERIENCES WITH THE AUTOMATICS 
They were real nice, pretty machines, 
and had some nice, slender parts, which 
might well have been heavier, and when 
the 
which 


tools were unpacked we saw some 


were fearfully and wonderfully 
made, one tool-holder having tools which 


The 


operator broke in a man on,them, staying 


performed five operations at once. 
a week for the purpose, and I guess that 
he was glad when the week was up. Owing 
to the fact that we use a very hard grade 
of iron, and one varying in hardness, too, 


the automatics labored at a disadvantage: 


when they struck an extra hard casting 
they usually didn’t stop until something 
broke 

From the very first week fully 10 per 


AMERICAN MACHINIST 


cent. of the finished work ran out and had 
to be thrown away, and the percentage of 
bad work steadily increased, and by the 
time three months had passed about 40 
per cent. was bad, so we were compelled 
to make the finished work above size and 
We did that 


for a while longer, and then we got dis- 


refinish on a hand machine. 


gusted and changed the automatics ovet 
into roughing machines, simply doing the 
drilling and reaming on them, and turning 
off the head and doing the finishing on the 
we had always done. I 
the the 

the 


hand machines, as 


will now compare way in which 


hand machines and automatics were 


rigged up, and readers can judge for 


themselves which is the more practical 
way of doing the work. 
METHOD OF HANDLING THE WORK ON HAND 
MACHINES 

To make this piece on the hand machine 
we rig up as follows: 
is grasped by the small end 
there being about 
lg inch between Fig. 1, and 
the chuck. There are five tools in the tur- 
ret and a frort and back tool on the cross- 
slide. The used as follows: 
1. Centering drill. 2, Drill. While drill- 


ing the operator runs up the front block 


The casting 
two-jawed chuck, 
shoulder B, 


ina 


tools are 








| =90 
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AN AWKWARD TURRET MACHINE JOB 
on the cross-slide and grooves the head & 
and then runs up the back block contain- 
ing a forming tool which 1ough forms E. 
3. Bottoming drill which squares the bot- 
tom of the hole. 4. Holder containing two 
tools, one of which squares and the other 
countersinks the The 
castings after going thru this process are 


end. 5. Reamer. 


taken to the reaming stand and reamed 
to size, being grasped with a pair of pipe 
tongs and pushed on to the reamer by a 
lever tailstock. 

From there they go to the finishing ma- 
chines which are rigged up in this manner : 
The spindle in the headstock has a taper 
hole into which is driven a plug like Fig 


2, A projecting about 2'% inches. This 
plug is hardened and ground all over and 
driven into the spindle and then A is 


ground by a portable grinding attachment, 
B to fit the hole in the collar and the taper 
to fit the hole in the,work. This grinding 
attachment we built and it is 
driven by a small countershaft which can 
The thread 
on the spindle nose is protected by a collar 
This collar has a hole 
taper plug and brings 
thus holding the 


ourselves 
be put up over each machine 


which screws on 
which fits B on the 
up against shoulder C 
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plug from coming out. The operator has 
a gage which he places against this collar 
and drives the piece on to the taper plug 
up to it. This brings all the pieces alike 
for length. The taper in the hole is % 
inch to the foot and the piece is driven 
on to the plug 3-32 inch. There are five 
tools in the turret and a front and back 
block containing tools on the cross-slide. 

The this 
Turning tool, which roughs out as far as 
A, Fig. 1. 2. Turning tool, which 
and 


tools are used in order: I. 
shoulder 
roughs out C 
3. Centering drill. 4 
roughs out the round end. 


squares shoulder B 
Forming tool, which 
5. Front block 
on cross-slide, which contains three tools 
which finish shoulder B, cut C and D to 
Jack block 


and 


size, and form the taper. 6. 
forming tool, forming 
7. Forming tool in tur 


containing 
bringing to size E. 
ret which finishes the round end. 

We do not drill the small hole G in the 
turret drill it 
in a speed lathe which is rigged up spe 
These pieces when 


lathe, as we can cheaper 
cially for that work 
finished and tried on a test plug run so 
true that with a block placed close to the 
work there is no wink perceptible to the 
eye. No more than 2 per cent. of a day’s 
work from the hand machines is bad 

HANDLING THE WORK IN AUTO 


MATICS. 


METHOD OF 


Now this is the way the builders rigged 
up their automatics, refusing to accept any 
suggestions from us: They had three ma 
chines to make the piece, each three ma 
The 
the 


chines turning out 200 pieces per day. 
first machine grasped the casting by 
small end and performed the same opera 
tions that our roughing hand machine does 
except that they didn’t groove the head 
at all on this machine. The second ma 
chine grasped the piece by the head E 
The first tool in the turret controlled by 
a former on the cross-slide roughed out 
the taper, rounded the end and centered 
it. The small hole G was drilled next and 
while being drilled a tool in the back block 
on the cross-slide roughed down the shoul 
der B. The last tool in the turret was a 
combination which the taper, 
end, and finished C and D 
shoulder B. The third machine 
grasped the piece in a collet on the finished 


finished 
rounded the 
and 


end F and the first tool reamed the hole 
and finished the countersink. During this 
reaming a forming tool in the front block 
formed FE Next 
gave the final reaming and squared the 


rough another reamer 
end. During this last reaming a forming 
tool in the back block finished FE. There 
were six machines making 400 pieces per 
day, The finishing machines were equipped 


with a fan which blew the dust from the 
work 
COMPARISON OF LABOR COSTS AND PRODUCT. 


Some comparisons of the cost of making 
The labor 


cost alone on 200 pieces is shown in the 


these pieces may be of interest 


accompanving table. 
Now this figures out very nicely on pa- 


per, but that is as far as it goes, If the 
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machines had worked properly they would 
have effected quite a saving in the cost of 
producing this work, but as 10 per cent. 
of bad the start 
and this percentage steadily increased until 


the product was from 
it resulted in the changing of the machines 


into roughers, they have not earned enough 


Roughing $1.23 
Finishing 1.70 
Reaming 13 
Drilling 20 

Cost for 200 on hand machines $3.26 

Cost for 200 on automatics 2.20 
to pay for their increased cost over hand 
machines, and the cost of changing over 

We have two other automatics Irom a 
different firm which were rigged up prac 


tically the same as our hand machines un 


der our directions, altho they didn’t want 
to use our ideas. It seems very funny to 
these 


always think that they know more about 


me that the builders of automatics 





what tools are needed for the machines 
than the people who have done the work 
for years. These new machines are heavy 
enough, weighing 5,000 pounds each, and 
compared with the work they seem large 
but they are not a bit too heavy The 
great fault with most automatic machinery 
is that it isn’t built heavy enough for the 
work it is intended to do 

One man runs these two machines and 
the cost. for 200 pieces is $2.00—about 5 
per cent of the 200 being bad These 


l, altho the 
is that turned off on 


last two machines do very wel 


work is not as good 
the 


hand 


hand machines. Compared with our 


machines at $3.36 per 200 pieces 


there is a saving in labor cost of $1.36 per 


200 pieces in favor of the automatics, but 
as repairs and fixtures, which are not in 
cluded in the above costs, cost about twice 


as much the 
into consideration that 
off is not as good 
difference after ; 


on automatic—and_ taking 


the turned 
1, 


work 


there is not so mu 


Machinery and the Law of ‘‘Dimin- 
ishing Returns.”’ 


Volumes might be written relating t 
the influence that machinery has exerted 
in this respect—machines whose construc 
tion results in processes that parallel the 
work of the human brain and the human 
hand. Modern 


machinery 


science shows that such 


does not have the effect out 
Smith 


To 


steam, compressed air, water, el 


lined by Dr in his story of the pin 


machine these machines we apply 


ectricity 


All the great forces of nature are brought 
into play, and thru the ingenious con 
trivances of man supply the forces by 
which the law of diminishing returns is 
modified. In all directions this influence 


is observed; in thousand directions we 
see the doing away with the rule of thumb 
and the application of distinct, 
The factory 
the high- 


Thru thes 


scientific principles 


a scientific structure, involving 


est mathematical skill 
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* 
and the application of new principles in 
the 
preserving prod 


agriculture influ 
of the 


ucts, by equalizing prices and by all the 


science overcomes 


ence seasons by 


other means by which the world is brought 


into closer contact, one nation or people 
with another.—Carroli D. Wright before 
the A A A S. 

Locating the Decimal Point With 


the Slide Rule. 


BY RUPERT A GREEN} 
ultiplication 
| number of digits in first factor 
f digits in second factor 
) t digit tl 1 factor 
! numbe t dig four factor 
| A 
n number of times 10 pomt is passed 
\ number of digits in product / 
\ A 4. £1 “ee eee 
(d " (a) 
Division 
\ nun:ber of digits in dividend 
\ number of digits in divisor 


number of digits in quotient 


here are two cases 
Case I—When dividing the dividend by 
the divisor if it is possible to read the quo 


tiont without pasing the 10 point 
N (N N:) +1 

-When dividing the dividend by 
read the 


(b) 
Case I] 


the divisor if it is not 


pe sible to 


quotient without passing the 10 point 
\ \ N (c) 
EXAMPLES 
2xX2=4. Apply (a) 
A+(4— 1)+w \ 


1+(1—1)+0 1. Which means 
that there is one figure or digit 
to the lett of the decimal point 
in the result 
2 S90 X 750 = 667,500 
A+(6—1)+2=N. 
3+(3—1)+1=>6 figures to the 
left of the decimal point. 
. Apply (a) 


. Apply (a) 


(3 002 X .0006 = .OOOOO!2 . 
A+(b6—1) += 


2+ \, 1) +1=5. Which means 
that there are five ciphers be- 
tween the decimal point and 
the first figure on the right 


(4) Soo-+40=20, Case I Apply (/ 
V,-—-AN2+ti1=™. 
7 — 2 +1=>2 figures to the left 

of point. 

(5) 1200+4= 300. Case Il.. Apply (c) 
\ V,= A 
4— 1 = 3. 

(6) .0co8-:-.02z=.4. Casel . Apply (4) 
(N,—N,) +1. 


pam eps o figures to the left 


of the point. 


.04 = .O5. 


Case II. Apply 


between 


1 cipher 
point and first figure on right of 
point 


") 

In a longer example, thus: 

2sxXsXoxXK oor 2. 17.20... . 
= = 2.4 
4X%3X6X5%X.02 7.2 
Performing the denominator operations 
first 

1+ I ( i)+( I = .\ 
I+ oO 4 oO + + I—I /-~2 

Ni \ )? I go tir opetfa 
t ( t sé ig 

\ e re t | n 

) 2 4 r per 
it ! \ verformed firs \ | have 
( ett Q y} le 

For the numerat 
Al+ ' 1)+ 1)+ t \ 
; + ( 4 I I + 2 

Dividing 

17.28+-7.2= 
\ \ \ 
4 I = I 
The ftoreg Q esi "\ h, pet 
ips, may k very iple, is actually 
1) \ tie T the ) 
ot ¢ the figu 

‘ \ g witnou le in 
fact, | t nsidk V preferet 
t ordinary method when wor g wit 
out the slide e, simply rememl g the 
number ot e 10 ¢ 
passed with the rul 

It is well, especially at first, t t the 
formulas down and then place the figure 
over them, as has been done above 
with a little practise this will not be neces 
sary The formulas are easily remem 
bered and they put the matter 
tematic form which soon becomes hebitual 

We understand that M1 Brooks 
who is in charge of the engineering labora 
tore at the Leicester Technical Sx is 
carrving out research work upon t ela 
tions between the forces reacting upon the 
tool and cutting angle and the f f th 
turnings given off \ pecial to est 
has been constructed, enabling the tore 
to be obtained in three directior it right 
angles, representing the ax1 f « rdi 
nates, and, in conjunction witl nici 
phones, the exac ids are easily deter 
nined \ m scope and camera t 

ched t | to re ) g permane 
( d f the itting tion t ye made 
wl t t r} 
Ie) ‘ 

The Bryar Manuf ring ( ) 
Bry n, O] N nceri nt ld 
manutatc g ] yarre ex ely 
having been estab ed A ) 1€S5 
tl V-clg! ve ep t t ‘ wr 

r ri Cu i tre t vast 
eignteen montl | \re | e the 
I mbet 1 whee \ \ ( ppe ] ast 
( red w 0 The com 
pat \’ fe b Q whe! he 
Panama ( work ga le vay, but 
1 the met ( or the Ne y vay 
on ( T T w ¢ . « ere be 








The New Plant of the Vereinigte Ma- 
schinenfabrik Augsburg und Ma- 
schinenbaugesellschaft 
Nurnberg, A. G. 


BY FRANK (¢ 
finest 


PERKINS 


One of the ind up-to-date 


manufacturing plants in all Germany has 


recently been completed at Nurnberg by 
the builders of the famous Nurnberg en- 
gines of the internal combustion type for 
utilizing waste gases from blast furnaces 
ind coke retorts, as well as producer, illu- 
The Nurnberg 
gas engine is the United 
States by the Allis-Chalmers Company, of 
Milwaukee, who are the American repre- 
the Maschinen 


minating and natural gas. 
constructed in 


sentatives of Vereinigte 











fabrik Augsburg und Maschinenbaugesell 


schaft Nurnberg A. G. The latter firm 
has besides the new plant recently con 
structed at Nurnberg three works at Augs 
burg and Gustavesburg employing more 


than 10,000 workmen. The new plant just 


completed at Nurnberg has been under 
construction for several years under the 
direction of Baurat Dr.-Ing. Reppel. The 
plant is located 1.5 kilometers from the 


ty, where a workmen’s colony has been 
established and high-grade workmen's 
lwellings have been erected 


\ll rf the 
ctric power and are electrically light- 


shops are largely operated 
by ele 


d by 700 are lamps, together with more 


3,000 incandescent lamps, the heating 


ising the exhaust 


iccomplished by 


5 | 4 , 
. ~<a 4 > ~~ 


MILI 


FIG. I. 
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steam from the power-house, together with 


that from a low-pressure steam heating 
boiler plant having 129 square meters of 
All of the 


densed water from the heating plant is re- 


boiler heating surface. con- 
turned by underground pipes to the power- 
There is a 


total of forty-two electrically driven hoists 


house feed-water hot-well. 
' ft nae 
and traveling cranes in the entire plant, 


most of which are of the three-motor 
direct-current driven type 

The wood-working shops are equipped 
with eighty-ong machines electrically driv- 
en in groups. There are seven groups of 
wood-working machine tools operated by 
direct-current motors varying in capacity 
from 8 to 50 horse-power each, the shaft 
ing of each group being driven at a speed 


of 500 revolutions per minute. The saw- 


j 
/ 





GAS ENGINE FOR ROLLING 


dust and shavings are carried thru piping 


to the boiler-house, the main pipe being 


‘80 meters long and 500 millimeters in 


diameter, the blower being operated by 8 


horse-power electric motors. The exhaust 


plant has a capacity of 25 cubic meters of 
ir per second, the total air of the shop 


consisting of 20,000 cubic meters, being 


renewed every 13 or 14 minutes 


The machine shops are equipped with 
electrically driven tools operated in groups 
in the galleries and elsewhere where small 


direct-connected 
for 


large ca 


machines are utilized, 


high-power motors being employed 


driving individual machines of 


pacity The machine shop and crecting 
shop for high power gas engines, as well 
as high power vertical steam engines are 


WORK. 
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equipped with large lathes, planers and 


boring machines, all of which are motor 


driven by special machines. Fig. 1 shows 


a large gas engine of the Nurnberg type 


constructed for the rolling mill for the 
Burbache Huite, of Lorraine, constructed 
at this plant, and Fig. 2 snows a large 
electrically driven boring, drilling and 


milling machine operating on an engine 


bed plate 





A Report on Power Presses. 


The United States Trade Reports, of 
Cincinnati, sends one of its proposed 
“write-ups” to the Lucas Machine Tool 
Company, of Cleveland. Its able editor 
has had the usual careful examination 
made by his corps of experts, who have 


traveled all over the country, made numer- 


j 
ee Se oe a 


ous tests and talked with numerous other 


experts about the made by the 
LiL MM. T. €o 
out just what the press is for or what kind 


aoe kL. Mm. t. Ge 


letter in’ whicl 


presses 


without, however, finding 


of a press it is send 


us the “report” with a 
they say: 

“You 
old 


again and his former experience in mixing 


will see by the enclosed that our 


friend in Cincinnati has broken ou 


up seed drills and twist drills has evidently 


made him cautious, as he simply says that 


our ‘power presses possess points 


many 


of value and merit’ and lets it go at that 


“We had supposed, or at least hoped 
that everybody knew that our press is not 
the conventional form of power press, but 


a special form designed to give pressure 
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for forcing arbors, driving pins and bush- 
ings to place, forcing gears on to shafts, 
Cincin- 


broaching, etc., all of which out 


nati friend carefully refrains from men 
tioning and prudently advises his readers 
(?) to address us direct for particulars 
“You that the 
extra 
before.” 


Perhaps Mr. Geo. C 


will note also 


copies remains about the same as 


Carter, who figures 
as the editor of the interesting publication 
referred to above, might accept a sugges 
tion from us to the effect that before send 
ing out a lot of rot about a machine made 
by some concern he wishes to victimize 
he look over the advertising pages of the 


AMERICAN MACHINIST, and if he finds tl 





ELE¢ 


of his intended victim tl 


hold his hand and save his post 


Niamic 


all know the game and are too intelliget 
to be caught by it Of course nere re 


lot more who read this journal 


advertise in it, and chances woul: 


be taken on them, but by cutting out the 


advertisers considerable postage might 


saved 


> 


Men employed in the Briti 


when specially recommended by their of 


ficers have been allowed to remain unt 


sixty-five. Under a recent order all over 


i 
sixty-five must leave by the end of Janu 


ary, and the remainder over sixty by the 


end of Marcl 
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Notes on Cranes—Hydraulic Cranes. 


BY A. D. WILLIAMS 


the advent of the electri 


Previous to 


crane, there were a number of situations 


ven cranes were unde 


in which power-dt 
rable, owing to their complicated mech 


and liability to hang up at critica 


inism 


moments. In such situations the hydrauli 


crane found a field, and altl 


was prone to leak, its simplicity and 


reliability overbalanced all other conside1 


ations. Such cranes require very little at 
tention, chiefly repacking the glands and 
oiling and keeping the valves and_ pip: 
joints tight. Failures are infrequent, as 





ven found satisfactory. Higher pressures 


for intermittent use are provided by an 
ntensifiet 

Both ) d travelling cranes are used 
ind often the st only ydraulic, the 
other motions being operated by hand, 
power, or elec not is convenient 
lo do away with t valking pipes, which 
mit the servi I r-driven pres 
ure pump and water tank have been 
nstalled or re 

rYPES OF HYDRAULIC CRANES 
lhe simplest hydraulic crane consists of 


necked plunger from which the 
which 


Che 


heavier 


lung and the cylinder, 


load can e Ss 
serves as a post and pintle bearing 
Kor 


slewing is done bv hand 








TRICALLY DRIVEN BORING, DRILLING AND MILLING MACHINI 
e leakage gives ample warning of 1m v¢ :p pintle and a jib are provided 
pending trouble and such hang-ups as d For still heavier work, or to gain speed 
ccur are in most cases chargeable to the ght wor ( n multiplying gear 
vater supply. The cylinders are prefera used for the hoist and sometimes for tl 
ily single-acting, the double-acting pistot 1¢ Slewing done by two opposing 
ving used only where it is impracticab g i g | ge ving a fra 
install simple plungers The wate neshing w p n ke 1 to the pintk 
pressures used run from 300 ft 8.000 Che Ove f ! \ ig 
pounds per square incl TI e | igher pres | ty pe 
es are more et I il for eavy wort Be ( ( ( It 
uit for ordinary service c ynditions wher ‘ | tru 
moderate weights e handled, the size of t re \ , 
the plunger ften governed by its sta r t i d ylit 
bility as a column and the higher pressure ( rted by a carriage 
re not of advantag In most steel plan t nast, the ver whet f which 
he pressure service is 500 pounds pet face of the 1 take compression 
square inch, which for general work has while t ipper whee mn the back take 
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the tension of the tie-bars supporting the 


jib. The lifting cylinder is placed back of 
the mast, its plunger acting directly © 
the crosshead to which the tie-bars and 


upper Carriage wheels are attached Slew- 


ing is performed by two opposing plungers 
acting preferably on the lower pintle thru 
a rack and pinion. The upper pintle bear 
adjustable to allow levelin up 


ing 1s 
The water spindle can be at either the top 
or bottom pintle, and consists of a cylin 


drical casting containing three cored holes 
It turns with the crane, and encircling it 
ire three rings to which the water is led 
from the controlling valves. These ring: 


are provided with glands, and cover the 
the holes cored in the spindle 
leads to the 


with 


openings to 


From the spindle one pipe 


hoist cylinder, and two telescopic 
packed joints lead to the racking cylinde 

On travelers the bridge is usually trav 
ersed by three cylinder engines of Broth 
rhood type, and the trolley can be racked 
n the of 
nd multiplying gear driven by a double 


This last 


same way or by means chains 


icting cylinder method can be 


ised for the hoist also, the Brotherhood 
engines actuating a chain drum, or a direct 
cting cylinder may be used, The water 

conveyed to the crane by a_ walking 


of a 
double or triple swing gas burner bracket 
Of 
oints for all time and there is a certain 


pipe, which is an enlarged edition 


course it does not stay tight at the 


mount of drip that may not be pleasant 


ELECTRO-HYDRAULIC CRANES. 


lo get rid of walking pipes and extend 


ie area served electro-hydraulic cranes 


in be used, in which the bridge and trol 
ey travel are effected by electric motors 
\n 


vaste 


and a 
the 
trolley, the scheme of operation being sim 


electric driven pressure pump 


water tank are installed upon 


lar to hydraulic wheel presses found in 
This 


specially rigged up to strip ingots, and 


many shops type of crane can be 
has many advantages over the ordinary 
type of hydraulic stripper. The operator 


travels with the trolley. 
ELECTRIC STRIPPERS 
All-electric 
and have some advantages, among which 


INGOT 


ingot strippers are in use 
















are speed and radius of action. They can 


be made single or duplex. The duplex 
machines handle two ingot molds at once 
and are particularly suited for Bessemer 
plants turning out ingots in pairs on cars 
but little The 


stripper can be adapted to handle a larger 


which vary In size sing le 
range of sizes and is better adapted for 


hearth, ate and slabhing 
Phos 
threaded 
hand at the 
tended 
which 


the 


open serving pl 


mills e first built had a single screw, 
hand at one end left 
The 
carried 
of 
pair of 


right and 


other upper nut ex- 


downward and the 


was lowered 


ram 


on top the ingot 


mM 


lower nut carrying a links 


which engaged lugs on each side of the 


mold. This apparatus was carried by a 


crosshead whose ends were guided and 


prevented from turning by a frame ex- 
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tending down from the trolley. 
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The cross- 





A Four-Cylinder, Three-Stage Air 













































head was raised and lowered by power to Compressor. 
‘lear the ingot and drop the mold. The The cuts show the essential features of 
ee turned by a vertical square ‘an interesting air compressor built by Rea 
shaft which it telescoped. The twisting vell & Co., Ltd:, Ipswich, England, and 
movement on the crosshead was consider- described in a recent issue of The Mechon- 
able and required very rigid guides. The ical Engineer, London. The actual dimen 
electric stripper can be improved by using gjons of the compressor are not stated, 
two screws in tension working together hut the crank is assumed to be allowed to 
in place of a single screw, each screw hav work up to 500 revolutions per minute, 
ing a right and left thread, and being so that it may be called a small compre 
i et 
a 
& UN L ON KA ~2) 
‘ 2) “ 
Q. y \ 
& \ 
\ 
ky \ 
| 
J 
- lS 
= ( 
C ll | 
: j 
\ a a, 
FIG, 2 FIG. 3 
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FOUR-CYLINDER, THREE-STAGE AIR COMPRESSOR 
turned by a vertical square shaft This sor The crankshaft is driven by any 
errangement permits each screw to coun suitable means and all the pistons are 
teract the turning movement in the cross driven by the single crank, the intake or 
head due to the other. Guides are neces- low-pressure pistons of cylinders A and 
sary to spot the holding-down ram on top &, opposite each other, being operated by 
if the ingot. The electric stripper does the connecting rods A: and B,, while the 
not stall when it strikes a cker, as does. pistons or plungers of cylinders C and D, 
the hydraulic machine It either strips in another plane, are connected by a 
the ingot, pulls the top of the mold or “Scotch” yoke with slippers upon the one 
the lugs off, or blows the fuse. It may common crank-pin, The air as first com- 
break down, but it does not stall pressed in cylinders 4 and B passes by 
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pipes G to cylinder C and then by pipes 
G:, behind those marked G, to cylinder D 
and is delivered thru a cooling coil above 
The pipe G and G; pass thru an annular 
water-jacket in the frame E. Each cylinder 
is also mostly surrounded by cooling water. 
An interesting feature of the compressor 
is the arrangement for preventing lost mo- 
tion by keeping the pistons always pressing 
the The first-stage 
A and B are each combined with 
a small outside pilot cylinder, A; and B; 
A space M at the back of each pilot piston 
first 


against crank-pin 


cylinders 


connected to the stage 


or plunger is 
air delivery pipes, thus maintaining a back 


against 


the crank-pin. Constant 


hird 


pressure 
pressure and silent working of the t 
and fourth plunger pistons are guaranteed 
as they always work against the pressure 
of the previous compression. Lubrication 


is secured by the splashing in the central 


chamber or enclosed part of the frame 


Waiting for Patents to Expire. 


A certain firm of loom buildlers, having 


learned that prospective customers were 
withholding orders in the hope that when 
certain patents expire in the near future 


prices will be forced down by competitors, 
has sent out a circular which rather con 
vincingly speaks of the futility of waiting 
The considerations urged apply to various 
machine building besides 


other lines of 


that of looms. The circular says: 

“It is true that we did take out several 
patents in 1891 on the 
this line, but the fact 


did not place Northrop looms in the mills 


earlier devices in 


that we ourselves 
until 1895 shows that these earlier devices 


were not sufficiéntly developed to meet 
with our own approval for trade use in 
large quantity. They did not contain the 
advantages of the trade mechanisms, and 
they would not be acceptable in view of 
the advantages of the more recent devices 
The first trade 


looms were covered by patents taken out 


ideas presented in our 
near the time of sale, which will not ex- 
Since that 


hundreds 


pire for seven years or more 


period, we have taken out and 
hundreds of other patents on newer im 
The looms sold in 1895 were 


built over to make them satisfactory; but 


provements. 


they do not compare with the looms which 
we sell to-day. Those who might be able 
to build our loom of 1895, at the lapse of 
seven or more years would not only have 
to compete with our present improvements 
but also with the improvements which we 
shall undoubtedly the 
next seven years. If they would be willing 


introduce during 


to sell a duplicate of our early loom 


at cost price, with no profit whatever, 


we should easily prove that our present 
loom is well worth the difference between 
There 
is not one single group of mechanism on 
our loom of to-day not fully 
covered by patents having from ten to sev 


such figures and our asking price 
which is 
enteen years of life. 


“There mills 


they would wait when we 


were many who thought 


: : 
asked them to 
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buy in 1895. Every one of the mills that 
did buy has proved the value of their pur 
chase by giving us large orders for more 
looms. We could make a strong argument 
by referring to the present conditions of 
did 


course, but we are content 


many mills that not follow such a 
pos 
sible purchaser make his own compari 
sons.” 

In this connection we note that recently 
it appeared that an English manufacturing 
that 


after 


concern put in a new equipment of 


machinery having been repeatedly 


urged to do so without success, found that 


f they had put in the new equipment three 
; | | 


years earlier, when it was first brought to 
their attention, they would in the three 
years have saved its entire cost and been 


much better prepared to meet competition 


which was becoming bothersome 


The Measyrement of Vacuum. 
by C 
before the Newcastle Local 


‘ 
To Exhaust + 


The following is from a_ paper 


lurnbull, read 








10 
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FIG. I 


THE MEASUREMENT OF VACUUM 


the Institution (British) of 


Electrical Engineers: 


Section of 


[ would particularly direct your atten 


the measurement of vacuum 


the 


t10n to 
While this is becoming one of most 
important things in the whole station, its 
measurement at present is obtained in a 
most unsatisfactory and indirect manner 
The 


ures the difference between 


vacuum common use meas 


gage in 


the condenset 


pressure and the atmospheric pressure. It 


is therefore necessary to read th barom 


eter as well as the vacuum gage to get 


the true result. Thus with a vacuum gag 


inches and the barometer at 30 


the 


at 25 


inches, actual of the con 


pressure 


denser is 5 inches, and this 5 inches is the 


only that really concerns us 


(The 


quantity 


term “percentage of vacuum,” which 


is sometimes used, is quite wrong.) Un 


fortunately, this fact seems to have been 


covered up a good deal. A high barometer 
helps to make a high reading on the vacu- 


and people sometimes seet 


um { 


gage, 


like it 


mospheric pressure probably de 


accordingly, yet the increased 


actual vacuum r] ver the barometer 
is, the better w ce the actual 
iltho the vacuum gage will show a 


What we require, then, is an 


strument which will tulfi he tollowing 


result 


requirements: (1) It must show the a 
pressure in the condenser qt 
dently of th 
(2) it must be quite Irate in 
ings, and not liable to ¢ vrong 

he first requiremet vould be met 
haust tube (or a sin r arranger 
that used in the 
with the case of the instrument connec 
to_the condenset } W measure the 
actual pressure at the exhaust, « 
pendently ot the pre ure ot 1¢ 
Another and perhaps better vay 


make use of the ordinary met 


phere 
is to 
barometer, only it must be connected up 
properly \ rdinarily ised, Fig I 

difference 


mercury column balan the 


between the 


f the atmosphere If we connect up 
is in Fig tl cu column will 
show simply the actu pressure in the 
condenset nd quite accurately When 
the mercury rises 4 inches in the tube, it 
means just that there 1 pressure in the 
ondenser which has an effect upon th 
back of the piston of iprocating e1 
gine, as if the p nw ifting a layer 
of mercury 4 inches deep . think that 
this concrete id { to understand 
the reality ft f ft in a 26-inch 
vacuum, and how that good work 
mav be got out of this stuff, if it is allowed 
to flow int till lower pressure. For 
most purposes, with tl Fig. 2 instru 
ment 10-inch tubs long enough 
fi r thi will | W 11 low is 20 
inches The instrument can therefore be 
made 1! at ind « I Phe idea 
is not new f course. but so far as I 
know it has not come ommon use 
Whether or no it would be better to peak 
of a 29-1ncl wun being a t-inch 
back pressure, time alone w show 

It is t ( t] he reading of any 
vacuun \ tered by it 
position f } down, then 
vater W ect ‘ th iding to it 
and the w l t water 
will affect 1 Pr | this fact 
ofte cK 1 I the fference of read 
ng betwee é ig e eng! ex 
haust p l the gag t] ‘ondenser, 

ucl the drop of pt re between 

the tw du mnecting 
pipes 

Seeing the er ortance of good 
vacuum ro irbing | ha e 
thoug! t t 1 . i p , 
worthy 1 C1 








Roll Turning. 
BY W. S. STANDIFORD. 

Among the various trades in the world 
that of roll turning occupies a position 
that is important if not unique. It is an 
occupation that is little known, except by 
those who work in rolling mills, as the 
average person generally has a very hazy 
idea of the trade. 

Roll turning was invented, or at least 
begun, in 1784 by Henry Cort, and since 
then the trade has been developed by vari- 
ous roll turners and mechanical engineers, 
each one having added his mite. While 
the art of roll turning has advanced rap- 
idly, yet, curiously enough, there have been 
very the lathe by 
which the roll turner produces such excel- 


few improvements in 


lent results. The changes which have been 


made relate to details, such as 
adjustments to facilitate the “topping” of 


rolls quickly, fastening the tool-rest, tail- 


minor 


stock, shape of housings, and a few other 
The fundamental principles of 
remain the and it would 
they always will, despite the 


devices 
working same, 
seem that 
march of progress in other directions 


LATHE FOR ROLL TURNING. 

The roll lathe is a machine of extreme 
simplicity, the turning tools are of such a 
character and the methods of working 
them are such as are found in no other 
line of work. The machine, built in vari 
ous sizes, consists of a long and wide bed, 
hollow in the middle to hold the turnings, 
technically called ‘‘swarth.” There are 
the necessary gearing and pulleys to drive 
the machine at one end of the bed. Re 
volving on a hollow shaft connected with 
the gearing is a heavy face-plate which 
has bolted on to its face, in the middle, a 
Projecting 
a square piece of 


square box with fluted insides. 
outside of the box is 
iron about 18 inches long with fluted sides ; 
this is called a “spindle.” Over this spin- 
dle is placed a round iron box about 8 
inches long and fluted inside; this slides 
freely on the spindle. This arrangement 
is used to drive the roll when it is in the 
lathe. All rolls are made with a journal 
or neck on end, and with a 
fluted wabbler on the extreme end. The 


wabblers are of such a size that the round 


each also 


box on the end of the spindle is placed 
half way on the latter and also on the roll 
This 
dating driver 

Placed across the bed of the lathe are 


makes a very flexible or accomo- 


“housings.” There is a 
the 
housing containing an iron block with the 
upper hollowed lined with 
babbitt, blocks the hear 
ings for the necks of the roll. The bear- 
ings are arranged to have some end play, 


two gray-iron 


rectangular space in middle of each 


end out and 


these forming 


this being adjusted by set-screws on the 
housing. The back ends of the latter usu- 
ally have small blocks of iron operated by 


The 


caps for the bearings are formed of long 


set-screws to form the back bearings 


rectangular pieces of gray iron with semi- 
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circular depressions in the middle to fit 
the roll necks, and each having a round 
hole of sufficient size to go over the back 
ends of the housings. The front ends have 
inverted U-shaped slots. Thru these ex- 
tend long iron rods each threaded on the 
upper end and carrying a nut and washer. 
The lower ends of the rods are slotted and 
are held in place by keys. The back ends 
or uprights of the housings where the 
caps go over also have rectangular slots 
and removable keys which, with the aid of 
the threaded front rods with their washers 
and nuts, keep the top bearings or caps 
pressing down on the roll. The latter is 
put in the lathe, and so adjusted that there 
is a quartér of an inch clearance between 
the face of the driving “spindle” and the 
end of the wabbler on the roll. The spin- 
dle being turned around until the flutes in 
it are opposite the flutes in the roll wab 
bler and the box being pushed half way 
on the wabbler. The caps are then placed 
on the necks of the roll, the keys are put 
in the back the nuts on the 
front ends are tightened. The set-screws 
that operate the bottom bearings are then 
screwed up to prevent end play of the roll, 
also the back bearings are pressed against 
the necks by the screws in the backs of 
housings. Across the front of the 
housings is placed a long rectangular cast- 
ing containing two T-slots, one at the 
front and the other at the back; there are 
square thru 
It is held from slid- 


ends and 


ends 


also numerous holes down 
from top to bottom. 
ing endwise by lugs cast on the bottom, 
with set-screws pressing against the hous- 
ings. The front ends also of the casting 
are provided with set-screws to hold it in 
In the T-slot the roll is 
placed the tool carriage, a rectangular 
forging with tongues on the bottom which 
allow it to slide freely in the slot. In the 
front slot is located the pusher, which is 
a solid piece of iron with a tongue on the 
bottom and having a long set-screw which 


feed the the roll 


place. next to 


is used to tool into 


TOOLS FOR ROLL TURNING. 


There is considerable difference between 
roll lathe tools and regular machinist lathe 
tools, their shapes and methods of working 
being entirely different. In order to show 
this clearly, we will suppose that a groove 
is to be turned in a roll for making bar 
iron. The tool consists of a piece of hard 
ened steel 114 inches thick, 12 inches long, 
the width depending upon the size of 
groove wanted. In this case it will be 
The front end being ground 
to a straight edge, the right and left sides 
of the tool are ground a few degrees off 
a right angle, so as to leave the groove 
with a slight clearance, the bottom and 
sides of the tool also being tapered so as to 


4 inches wide 


clear the roll, leaving the top edges to do 
the cutting. The tool is placed in the tool 
carriage, a small flat piece of iron packing 
is placed on it, and an iron wedge is driven 
in to hold it in place. A post containing 
a set-screw is then put into one of the 
square holes in the rest oppesite the front 
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of the tool, another post being placed in 


the other side near the rear end. The 
pusher is then placed in position back of 
the tool and the lathe is started up, the 
wrench on the pusher being turned until 
the tool begins to cut, this being followed 
up by a turn at every rotation of the roll 
to keep the tool cutting. 

Should the roll be calipered at this junc- 
ture, it will usually be found that the cut 
is not going in straight, one part of the 
roll being cut deeper than the other, This 
is remedied by giving the shank a light tap 
with a hammer or else by pressing the 
shank over by operating the set-screws in 
the side posts. In managing the tool and 
handling the calipers there is considerable 
difference between the roll turner and the 
machinist. The latter sets his calipers in 
beginning new work a little larger than the 
finished size wanted, and feeds the tool, 
held by the slide rest, into the work by 
hand, calipering with the set spring cal- 
ipers until he has the desired size. Then 
he connects his slide with the lead 
screw and the tool is dragged sideways 
along the work, cutting on the side and 
point. The V’s on the lathe and carriage 
insure that the work is turned straight. 
In roll turning, in order to keep the cut 
going straight, the groove has to be cal- 
ipered often. When it is within 1-32 inch 
of the finished size, the workman takes the 
roughing tool out and puts in the finishing 
one, which is very sharp, takes a light cut 
and allows it to run out, when the groove 
will be found to be accurately round. 

In turning the necks or journals for 
rolls, the housings, rest and driving box 
and “spindle” are removed from the lathe 
and the toll is run on centers. A driving 
dog is slipped over the end of one wab- 
bler, its bent ends pressing against lugs 
on the face-plate. The tool rest for neck- 
ing is a casting about two feet wide, hav 


rest 


ing the siots and holes on its top, as previ- 
ously described. This rest is long enough 
to go across the bed, the hight being such 
as to allow the tool to be one inch below 
the center, which gives better cutting pow 


er to it. A machinist’s tool is usually set 
to cut on the center or above it. Roll turn- 
ers’ tools will not cut above the center 


nor if placed on the exact center, but 
always have to be placed below 


POWER REQUIRED FOR ROLL TURNING 
The power required for roll lathes varies 
with the width and angle of tool used, 
weight of roll and material turned, such as 
“sand,” chilled or steel rolls, and also with 
the heaviness of the cut. Using a 34-inch 
wide tool and taking a heavy roughing cut 
on a steel roll, 714 horse-power is required 
to turn the lathe. Taking a finishing cut 
with the same sized tool, and on the same 
roll 314 horse-power was needed. These 
from actual tests and 


measurements, 


results were taken 


were gotten by electrical 
the lathe being driven by an electric motor 
of 15 horse-power. Heavier cuts can be 
taken on “ This 


is due partly to the tougher nature of steel 


sand” than on steel rolls 
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and also to the drawing-in action which is 
exerted on a tool when a steel roll is being 
turned. When a very heavy cut is taken, 
the roll continues to draw the tool in until 
the latter has overreached its maximum 
cutting capacity, then the weight of the 
roll comes on to the tool, bending the prop 
under it and breaking the tool. For this 
reason it is advisable not to take too heavy 
cuts in working steel. It must be under- 
stood that the above-mentioned width of 
tool is not the widest that can be used on 


Width 


of tool used depends also on the power 


roll lathes, various sizes being used 


supplied, some belt-driven machines hav- 
ing all they can do to pull a cut 6 inches 
wide. Steel for turning should be 
very high in carbon, 1.50 per cent. making 
fine tools. This has to be heated carefully 
by the blacksmith, so as to avoid burning; 
a cherry red being the highest that it will 
stand. When rightly heated and hardened 
it gives fine service, and takes a good, 
sharp edge. High-speed steel has not been 
tried yet for roll turning to any extent, but 
it would seem that there is a brilliant fu- 
ture ahead for steels containing 4 per cent. 
of nickel and also 5 per cent. of chromium. 
It is a well-known fact that all tools have 
to be harder and tougher than the mate- 
rials they are turning in order to do any 
cutting. When they are nearly matched 
for hardness, the tool has to be ground 
very often 
realize this, thinking that 
will do,” and buying cheap steel. The 
hardest the roll has to 
turn is chilled iron rolls, these being near- 
ly as hard as the tools used to turn them, 
and nowhere does poor steel show to such 
a disadvantage. 

Nickel steel possesses great toughness 
and hardness, being about 45 per cent. 
tougher than the best grades of tool steel 
sold in the market. High carbon nickel 
steel would make most admirable tools for 


roll 


Very few employers seem to 
“any old thing 


material turner 


chill work, on account of having the above 
mentioned qualities. 

There are 
one called “turning’’ and the other “dress- 
ing.” Turning is new 
rolls out of the rough castings as they are 
received from the foundry. New ones do 
not have to be turned day in or- 
dinary sized rolling mills, tho in large 
ones they always keep some journeymen 
on new Roll foundries turn 
rolls finished, all ready to be put in 


two stages in roll turning, 


the making of 


every 


out 
the 
the rough, 


work. 


mill, as well as castings in 
thus giving employment to quite a number 
of workmen. After the rolls have been 
for a time in use in the mill the grooves 
become rough and worn and they need to 
the 


r¢ yl] 


be sent to lathe to be put in good 
The takes off just 
enough metal to true them up, so that they 
will turn out smooth product again. This 
The amount of cut- 


shape. turner 


is called “dressing.” 


ting required varies greatly, depending 
chiefly on the kind of metal in the roll, 
the length of time they have been in use 


and the character of the metal rolled. As 
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a general rule the individual rolls earn 
thousands of dollars for the company be- 
fore being consigned to the scrap heap, 
altho it does occasionally happen that a 
roll neck 


twisted off after a few 


new breaks in two or has a 


hours of use 

The rolls that are mostly in use by the 
mills “sand,” chilled, semi-steel and 
steel 


qualities for certain purposes. 


are 
gor rd 
Sand rolls 


rolls. Each of them has its 


are made by pouring the metal in a mold 
made in sand, the best ones being made of 
“gray” mottled iron, this material giving 


excellent results for bar iron rolls, etc 


Chilled iron rolls are made by 
When the 


comes into contact with the sides, it cools 


casting in 


a metal mold. molten iron 
quickly on the outside to a depth of 1% 
Chill depth depends 


rolls 


to 4 inches and over. 
the 
are to make, it being the 


upon the size of and the ma 
terial that they 
usual practise of founders to leave the 
center soft and tough, so as to prevent 
breakage or the necks being twisted off. 
The special feature of this class of rolls 
is their extreme hardness, a file making 
no impressjon on them. The best 
are made so hard that a first-class cen- 
ter punch will just make a mark and no 
more. This gives a degree of toughness to 
the dense brittle nature of the material and 
helps to some extent to prevent the rolls 
from breaking so readily. These rolls are 


used to a great extent for finishing work, 


ones 


the grooves keeping their shape quite a 
while before requiring dressing. In using 
them care must be taken that no cold bars 
are run thru, as these pieces of the groove 
are liable to break out. 
STEEL ROLLS 
Steel rolls are used where great tough- 
ness with a moderate amount of hardness 
is needed, they being employed for rough- 
ing, and also for shapes having delicate 
points, such They 
should be made of steel containing very 


as “finger bars,” etc 


small quantities of sulfur and phosphorus 
The following is the analysis of a pair of 
open-hearth steel rolls, which comes very 
near the ideal. In actual work they stood the 
battering action of heavy manganese steel 
ingots of all degrees of hardness for near 
ly sixteen months, and were then rele 
gated to the scrap heap because they be 
came too small for the mill 


ANALYSIS OF OPEN-HEARTH STEEL ROLLS 
Carbon combined . .49 
Silicon. .. . ee 
Phosphorus 401 
Sulfur 036 
Manganese . 68 

The mill should be constructed and 


equipped with labor-saving machinery and 
powerful engines, so that there need be 
little Our 
mills are examples of 


rehandling of coal, ete. 


splendid 


very 
modern 
this, being operated with very few men 
and producing large tonnage at a mini 
mum of expense. The up-to-date mill has 
a special shop for its roll turners, well 


lighted and so arranged that it can be 


warmed to a comfortable 
the winter 


temperature in 


ROLL TURNERS’ 


PROU BLES 


Anyone passing thru a roll shop and 


observing a roll turner working naturally 


concludes that he has “snap.” Now, 
nothing could be further from the truth, 
as he has a lot to contend with lron, 
steel and copper all w ditterently in 
different mills Chis is due to the amount 
ot power they have to drive the train of 
rolls, and also to the way they heat their 
material for making finished stock. Rolls 
that work well in one mill will not work 
well in another, as some mills have very 
weak engines, and therefore the drafts of 
the rolls have to be ease l, ete The rol 


turner has to be continually on his guard 


when he works in different places. The 
that 


working in different mills are 


advantages, however, accrue from 
not to be 
gainsaid, as each one turns out a different 
line of product from the other. The roll 
turner who works in various mills gets 
skilled in different varieties of work, and 
thus himself fit to 


man position 


renders take a fore 
Many do not seem to recog 
nize this fact, and stay at one situation for 
the rest of their lives, thus indeed becom 
ing specialists in their line of work, but 
rising to no higher position or wages than 
a journeyman gets 


fact that 


This accounts for the 


some men are only able to do 


sheet work, others wire work, etc. Rov- 
ing around also broadens a man, as he is 
bound to come into contact with peopl 


of various dispositions, and learns to over- 


come many difficulties in roll turning. He 


es - : 
will get into some mills of an antediluviat 
Ss situations by adver 


bad roll 


if these mills contain 


pattern if he gets hi 


tising Considering the lathe 


and tools that some 


it 1s surprising that the roll turner can 


1 


turn out anything like decent work at all 


Some lathes are so worn in gearing and 
bearings that they can be heard a square 
away. The housings are so broken and 


patched that they do not stay long in line 
with the bed, but twist and spring on 
way or the other when a decent cut is be 
\dd to the above a roof that 
the roll lathe 
a condition is met with 


ing taken 
lets the 
when it 


water in on and 


rains, and 
that taxes the patience and moral fiber of 
the 


lathes in the mill near the roughing rolls 


roll turner. Some firms put their 


the result being that the workman stands 


a first-class chance of having an eye de 


stroved by a flash of hot metal from the 
rolls. Other parties have the happy (?) 
faculty of placing the roll lathe in th 
darkest part of the mill and then gener- 


ously allowing their roll turner to use a 
couple of small miner’s lamps These 
supply barely enough light in a dark mill 
to allow the workman to see where the 


point of the tool is going. In addition to 


all this the 


in the winter and roasts in summer 


journeyman generally freezes 
Taken in connection with the above old 
methods used to 


One of the 


fashioned mills are the 


put large rolls in the lathes 








was the use of a 
large ships’s capstan. This was situated 
about 50 feet away from the lathe; above 
the latter, I-beam and 
placed at a right angle to the lathe and 


most curious of these 


fastened to an 


extending 6 feet in front of it, was a 


traveler fitted with two ordinary ship’s 


blocks. Located on the floor and secured 
firmly to a post was another block. A 
2-inch rope extended from the capstan 
along the ground to the sheave of the 
block on the floor and thence to the blocks 
fastened to the traveler over the lathe. 


The lower block on the traveler contained 
a large hook on the end. The method of 
procedure in putting in a roll was as fol 
The roll was placed by means of 
the 


lows: 


crowbars in front of lathe; a chain 
sling was used with a ring in the middle 
and two hooks on the ends, the ends of the 
chain being placed around the wabblers, 
and the hooks run thru, thus holding the 
roll securely. The hook on the overhead 
block was run thru the ring, the capstan 
bars being manned by eight negroes, and 
the roll hoisted higher than needed, the 
traveler block holding the roll was pushed 
in until it was over the lathe, the roll be- 
ing then lowered into place. This method 
of doing business was exceedingly dan- 
gerous, as the rope was old and had many 
of its strands unravelled. Had that rope 
broken, it is most likely that some of the 
men working the capstan and also those 


around the lathe would have been hurt or 


killed Another mill had its rolls put 
into. the lathe by means of an inclined 
plane, they being rolled up it by laborers 
with crowbars. One man would follow 
up with wooden wedges to hold the roll 
while the others secured another hold 
with the bars. When it arrived on the 
lathe rest it was rolled into position. One 


firm had a method of putting rolls in the 
lathe by means of jacks and a cribbage of 
railroad ties. This was accomplished by 
raising the roll by the jacks, then placing 
the ties under, letting jacks down and tak 
ing a fresh hold and putting more ties un- 
der the roll, this performance being re- 
peated until the roll was at the requisite 
hight, it then being rolled into the lathe. 
It is most likely that such crude ways of 


doing business and wasting time will be 


done away with in the future, even in 
small mills 
The influence that new inventions and 


improvements exert upon the roll-turning 
important, the 
shapes _ that inventor creates calling 
the skill on the roll turner’s 
part in designing rolls. It may be readily 
seen that the roll turner holds a most im- 
portant position, his trade being one that 
will most likely last until the end of the 


most some of 
the 


utmost 


trade is 


for 


world 





The Pennsylvania Railroad is experi- 
menting, in a specially equipped locomo- 
with a hard and _ soft 
Buckwheat anthracite is mixed with 


The test is 


tive, mixture of 
coal. 
small bituminous coal. 


sidered successful so far. 


con 
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Letters to the Editor. 


Holding a Heat in the Cupola—A 
Record in Steam Engine 
Replacement. 

At page 1729, Vol 
The Iron Moulders’ Journal a 
about the Kalamazoo Stove 
with a 27-ton cast holding the heat 1 hour 


27, you quote trom 
statement 


Company 


and 40 minutes to replace a motor, J 
think we that or two 
better. About ten years ago at the works 
of the Straight Line Engine Company we 
were running and taking off a heat of 6 or 
7 tons in the foundry, with a 9x12-inch, 40 
to 50 horse-power engine, when the engi 


can go Story one 


neer, after they had begun to pour off, 
substitute water with 
result. 


tried to for steam, 
the 


was 


The cupola 
of the 
the 


usual disastrous 
banked, the 
wrecked engine 
anchor bolt nuts were removed, the frame 
taken the the 
wheels at the same time by another gang 
of men out thru the windows of the engine- 
A duplicate engine, taken from the 


steam pipes 


were disconnected, 


was out thru door and 


room. 
erecting floor, was put in in the same way, 
the pipes were coupled, the anchor bolt 
nuts set down and the engine started in an 
hour and fifty-eight minutes, and the re 
mainder of the heat from the cupola was 
run off as if nothing had happened. This 
not only shows how long the heat in the 
cupola was held, but is a pretty good rec- 
ord on changing a 50 horse-power engine 
A Willans 


engine of about the same power at Thames 


under adverse circumstances 


Ditton, England, was changed during the 
noon hour, but they knew in advance that 
it was to be done, and the conditions were 
JoHN E. Sweet 


more favorable. 





Jig for Holding Uprights for Milling — 
Tool for Finishing Ball 
End Screws. 

Fig. 1 shows a piece of brass that is to 
be milled all The 
piece is first milled on the sides marked 
A A, being held in the vise with suitable 
jaws, by the sides marked X X. The in 


x — “i ‘a 
Sl] anil 


over on the outside. 








xt 





\ Holes for 


Milling Machine Table 
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screw is released and the clamp is swung 
back, the pieces and the part marked D 
to which they are clamped are turned half- 
way round, the clamp is swung back and 
the set-screw tightened, when the other 
side will be ready for milling. The ad- 
vantage of this method is that both sides 
are milled with one clamping to the jig 


i >) f— 
/ 





ow 




















BALL STUI 


BALL FINISHING TOOI AND 


By having two pieces marked D the ma- 
chinist can clamp one lot while the other 
1S being milled 

Fig. 3 shows a tool for finishing the 
ball end of studs, shown at Fig. 4. The 
pieces to be finished are first cut down 
and threaded. The ball and taper shown 


Cutter 
” 


Direction of feed 


« 





Clan Ding 











2S 
<Tr9 —J 
FIG, 1 
THE WORK 
sides marked BB are then rough filed; 


they are then ready to be fastened on the 
jig, Fig. 2, three on each side at a time. 


In fastening it is necessary to see that the 


pieces are held tight against the angle 
CC. They are then clamped with suit- 
able clamps and fed in the direction 


shown. After doing one side the set- 


AND 
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THE JIG 


are made by a forming tool in the turret 
lathe. 
thread in a 
lathe, and with the tool shown the tit is 
cut off and the ball finished a perfect 
(about 1-100 inch being left for 


The piece is then caught by the 


draw-in chuck on a small 


sphere 
finish). 
To use the tool, the handle is grasped 
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in one hand, and the other has hold of 


the winged set-screw. The tool is then 


moved freely about, the screw _ being 
worked down until the nuts on it come 
against the face. With the check nuts 
any reasonable variation in size can be 
got, and once the size is found the nuts 
are set tight. The cutter will do about 
200 pieces of brass before it needs re- 
sharpening. = 


England. 





Experience With the Latest Steels. 
the 
high-speed 


I have read several articles in 
AMERICAN MACHINIST on 
steels, also the criticism by Mr 


I must confess that 


Cameron, 
at page 1708, Vol. 27. 
sound 


that in 


some of the tests I have read of 
rather strange. I 


the record tests the tools were used about 


note, however, 


as long as they would rub metal off 


I am a great believer in our modern 
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job it is put on. I speak of special tools 


only 


We have tested in a regular way all ot 


the high-speed steels that came our way, 
and have found them all good, but so far 
have found but one that entirely fills the 
bill for us. This steel is easily hardened 


t 


in an open fire, has great endurance, holds 
tough, and the stock 


We 


(forming 


a keen edge, is 
not stick to it 
this 


very 


does have run tools 


made of steel tools) for 


eighty consecutive hours, making twenty 


pieces per hour, which was an increase ot 


four pieces per hour over the product ot 
any other steel This is not an uncom 
mon thing now, and on the same jobs 
when the best carbon steel was used it 
was necessary to grind at least three times 
in ten hours, Not only do we get an 
actual increase per hour, but it is a large 


increase, as frequent grinding 1s not neces 


sary 
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steels, and I am of the opinion that as 
much care is required in selecting steel for 
special purposes with high-speed steel as 
The work in the shops 
all 


duced with special machines and special 
is done un 


with carbon steel. 


with which I am connected is pro 


tools. Practically all cutting 


der either oil or a compound lubricant, 


but we not troubled with any “‘vapor 


We do not 


minute, 


are 
arising from the work.” run 
work 80 feet 
some as low as 40 feet per minute; and 
even at this moderate speed for the mod- 
ern steels I have seen “Novo” tools burn 
so that they were useless when a pump 


any over per and 


belt broke, and it only took a few seconds 
to do it. 

I think myself that there is a 
“hot air’ blown off by some of the steel 
a rule, in case of failure 


lot of 


salesmen, Lut, as 
the steel is all right but not suited for the 








STEEL CHIP PILI 


I saw a cut-off tool to-day taken from 


an automatic screw machine that had run 


for 234 hours and had cut off 5,144 pieces 


These pieces were 13 inches diameter 
with an 11-16 inch hole in them; feed 
about .020 per revolution. [The last chip 


taken by this tool has been sent us by the 


writer, and it is so perfect in every way 
for the first 


| 
taken 


Ed. | 


that it might easily be 
chip instead of the last 


We do not run our machines to the 
speed limit, having found early in the 
game that it did not pay to sprint for 
two hours and then stop for three to get 


tools in running order again 

I send a photograph of a 
chip pile. This pile of chips was made in 
a little over three weeks. When 
tons of chips are put here 


portion of a 


we ar©rt 
busy about 4% 
each day. It 
that 1s, 


takes three men to handle 


the chips— to take them away, so 


that the men won't get lost, and to ex 
tract the oil trom then 
Le Roy Tasor 
mit N.Y 


Kclipse Mach. Co., |] 


A New way of “ Laying Off ’’ Temp- 
lets. 


ested 
under 
e above titl 

Dixie professes great faith in the prox 


ess described “when precision is essen 


tia [ have had some experience in 


mechanical Ines, but 


photography along 


have never tound any great precision 


kind | 


lens ground so correctly 


about a photogr: ph ot any 


cannot 
imagine a that it 


will not distort an image to a much great 


er extent than the .ooo1 inch spoken of 
by Dixie Really, I do not believe any 
lens mad Wi stand evere test 
\gain, the drawing mace Dixie sug 
vests, one hundred tim irc is the 
finished picture is to be, would have to be 
sct into some col ive urtace, the Wus 
of whose concavity would b« equal to the 
distance from the len t the camera to 
the enlarged drawing, in order to insure 
the result being ill a ite, as the veri 
est amateu f l tound in 
taking picture t groups, that if his sub 
ects are not arranged he form of an 
ar< th ‘ \ ( rf \ leare! the 

nera app ( e giants com 
pared t the ( ) ighte t dif 
ference ! e len of the 
various pa f tl lrawing could not 
ul iffect the cK \ nd ymmetry ot 
he image mn the gr ( it the back 
TI the can l find he d tance 
from the le t he d i In my cam 
era, when reducing from 100 inches to 1 
ich, 1s approximately 54 feet, my mera 


++ 
f 


ing fitted with a rectil 


With the camera 54 feet from the draw 


g, the outer edges, if the drawing were 
t. would be about 2 inches farther from 
ens than the cent This would 
surely be sufficient to destroy any great 
accuracy 
In addition, it seems to me, even if the 
image may be correctly impressed upon 


be 


development 


the dry plate, as the plate must de 


veloped and washed and 


washing having the effect of swelling the 


sensitive emulsion or film on the plate to 


something like four times its normal 

thickness which 1s then dried before 

printing, it is a little too much to expect 

that the image on the finished negative 
ae 4. . 1 41 — 

will be precisely the same s1ze as it was 

wher taken from the camera immediately 


afte r exposure 


Dixie says that photographers outside 
the shop produced picture “correct im 
total width.” Surely the photographet 


negative of a drawing 
of that 


as I believe that 


who can produce a 


which will stand the test ** 0001 


must be a prodigy 


ser than most photographers usually 


Last 


ce 
Ss ck 


measure but not least, T cannot un 
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derstand how anyone could measure, with 
any accuracy, an image on the ground 
glass provided for focusing the camera, 
as, of course, the ground side of the glass 
is on the inside of the camera. 

A. MATEUR. 





A Boring Head. 

The boring head shown is a very useful 
tool and can be made at a very small cost. 
This particular tool was made to bore out 
connecting rods on the vertical milling ma- 






y LA 0.9 pe Groove 
\ s 


A BORING 


chine. The head proper is made of soft 
steel and is slotted to carry three self-hard- 
ening steel cutting tools, 44x14 inches, 
each held by two set-screws at the side. 
The tools are inserted on an angle, to 
permit them being adjusted to different 
diameters of bore. 

It was found 
scratcher, 


attach a 
for centering pur- 
other centering 


convenient to 
scribe, or 
the 
operation requires ; 
ting the tools by first scribing a circle the 
desired diameter and setting the tools down 
An oil groove is cut around 


Same as any 


it is also used in set 


poses, 


to this line. 
the top of the head, and a small drill run 
down toward the cutting point of the tool. 
Into the head is fitted a tapered arbor fast 
ened by a key, the upper end of the arbor 
is made to suit the socket in the spindle 
of the machine, and the lower end long 
enough to form a guide. Pap. 





The Negro Machinist. 


No doubt the fact of being black often 
gives a negro the blues. Your correspon- 
dent says at page 1710, Vol. 27, that there 
is now less opposition to a self-respecting 
negro and that the negro question must be 
settled by the best thinking white men and 
themselves. 

I have given the 
study, but it seems to me that he is think- 
ing about right when he has come to the 
conclusion that the question must be set- 
tled mainly by the negro himself, with 
what good help he may get from other 


never matter much 


good people who may interest themselves 
in his behalf. 

This negro machinist must not think he 
is the only one that has his battle to fight. 
Each man’s success depends on himself 
and fortune, and must often be 
fought alone. In some parts of this coun 
try you will find the shopmen complaining 


good 
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of the ‘‘durned Swedes,” in other parts 
the “d——d Dutch,” and so on. 

The main cause is that these men at first 
work cheaper and help hold wages down 
that might otherwise be better, It doesn't 
think would 
employ a negro at the same wages he could 
get a white man for, and put him among 


seem reasonable to a boss 


them and run the chances of trouble by so 
Many men would no doubt say the 
just 


doing. 
“d— 


why they had <a right to complain if the 


d nigger” and still not know 
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HEAD. 


fellow was a good workman getting good 
pay. 

Suppose the shop were full of negro ma- 
chinists with one or two white men, they 
would feel out of place just as well as 
this negro, and get at most no more chance 
than he did. I think the employer has a 
right to employ any proper person he sees 
fit, and I also think the men have the same 
right to say whom they will work with, 
be it negro, Chinaman or Eskimo. 

It may be the negro’s misfortune that he 
was born black, but we can’t help that any 
more than he can. The white man’s mis- 
fortune is that more is expected of him, 
and he is less easily satisfied. I like to 
see any person treated fairly, but at the 
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that is, of course, where the pieces are to 
be finished absolutely true. 

I think the sketch will clearly show the 
very simple way in which I held these 
quill chucks against the live center. The 
stem A of these chucks is 1% inch standard 
A brass collar B was 
slotted 


and 9g inches long. 
drilled and reamed % 
as shown to take up wear, and then in- 


inch, then 


serted between the jaws of the steady-rest. 
Another collar C drilled and 
reamed 1% inch and a small set-screw put 
When the chuck A is 


put in position it is held against the live 


brass was 


in to fasten to A. 


center, and collar B is adjusted so as to 
bear against the faces of the steady-rest 
jaws D and the 
Two pins were put in the drive plate op- 
posite each other and the driver adjusted 
to bear on both ends so as not to spring 


secured by set-screw. 


the chuck, which springs very easily, the 
metal being only 1-16 inch thick. 

A hole was drilled and reamed in both 
ends of the quill chucks, concentric with 
the outside, without any trouble. 

A. J. DELILE. 





Standard Size Publications. 


The Rand Drill representative, whose 
interview on ‘Standard Size Technical 
Publications’ was published in Printer’s 
Ink and referred to in the AMERICAN MA- 
CHINIST at page 1701, Vol. 27, has abso- 
lutely the right idea. 

This movement toward standardization 
should have kept pace with other of the 
numberless economies and simplicities that 
have been and introduced with 
the big industrial consolidations, The ac- 
companying photograph will illustrate my 
method of keeping near at hand, in con- 
densed form, in binders sufficiently large 
for six months, the current technical pub- 


lications. 


devised 








HOLDING 


time I don’t wish to see different 


tongues and colors mixed too much in the 


same 


shop, theater, church, or at home. 
CAMERON. 





Holding Steady-Rest Work on the 


Live Center. 
The hook bolt shown at page 1617, Vol. 
27, may be all right on ordinary work, 


but on a piece like that shown in the 


sketch it would not give accurate results; 


. 


STEADY-REST WORK 


*. 
. Ee 
Cc | D 
in 


ON THE LIVE CENTER. 

How much better it would be for many 
reasons, which will at once be apparent on 
thought, if all these binders were one size. 
[I do not include in the binding any of the 
advertising matter, excepting only the last 
In this connection, 
and of vastly greater importance, would 


issue received by me. 


recommend that manufacturers generally 
adopt a standard size catalog, the pages of 
which would be, say, just the size of the 


Think of 


regular commercial letter paper. 
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the economies this would work! The cost- 
ly bindings, front page the 
ceaseless striving for new and expensive 


the covers, 
lithographs for covers, the establishment 
New cuts, 
literature, could be 


of a running book, as it were. 
new prices, new sent 
out in single sheet form, all properly per- 
forated for placing in the standard file or 
binder. 


by the concern owning the catalog, and a 


The binders could be purchased 


neat, uniform library could thus be set up 

and maintained in every purchasing de 

partment. T. B, Howe .t, 
Mgr. Bond Plant, American Radiator Co. 


[We do not reproduce the photograph. 


It is sufficient to say that it shows the 
‘ragged sky line” so often criticised as a 
feature of New York since the craze for 


high buildings set in. In a letter subse- 
quently received from Mr. Howell he 


states that he did not know that standard 
sizes of catalogs had been adopted by any 
particular line of industries, but of course 
the main thing is his endorsement of the 


idea of some standard.—Ed. | 





Adjustable Threading Die. 
The accompanying sketch shows an ad- 
justable threading die which can be easily 
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With the threads finished with a sizing 
tap a little below standard size (say, .005 
inch small for a 14-inch die), thus giving 
the die thread clearance, as shown exag 


gerated by the dotted line in Fig. 2, a 
very easy and smooth cutting die results 
By moving each of the screws C an 


equal amount when making adjustments 
the die is adjusted radially in or out, as 
the case may be, keeping the chasers in 
the proper position to do the best work at 


H. Batt. 


all times. 





Molding Worm Gears. 
1514, Herman Jonson in de 
scribing his molding of worms and worm 


\t page 


gears gives a sketch of a rig for drawing 
the 
ideal thing where sufficient quantities are 


a worm pattern which is of course 
required to warrant the outlay; but for the 
benefit of those who may be called upon, 


as | 


produce, say, about six each off different 


have been on several occasions, to 


patterns, I would like to describe a method 
I have used and found to give entire sat 
isfaction, both as to cost and the quality 
of the castings, which come out fairly 
true so that they require very little dress- 


ing to make them work well if bored true 
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ADJUSTABLE THREADING DIt 


ground on all of the cutting edges when 
they become dulled from use. 

The detachable handles are made of pipe 
with a solid end welded in as shown at 4, 
making them very strong and adding but 
little to their weight. The dies B B B, Fig. 
1, are adjusted for size by the taper shank 
screws C which have their tapered part near 
the center to avoid any tendency toward 
tipping the dies which might occur if the 
The 
rest against the small flange on the stock 
at D and are clamped firmly together by 
the screw E 


taper continued to the heads. dies 


and are also secured to the 
guide plate F by the screws G which draw 
them down evenly on the surface of the 
plate, holding dies and guide plate together 
in the stock. The holes in the 
are slotted slightly for the 


when not 
guide plate F 
screws G. 


First of all, I make a plate (which may 
be termed a stripping plate) out of sheet 
iron about 3-32 or 1% inch thick to fit over 
the the 


jection being tapered off to the same rake 


end of worm pattern, each pro 


as the worm Toward the outer edge of 
the plate are drilled holes to fit over the 
pins on the flask. The plate can be secured 
by weights or by cotters thru the slots in 
the pins, and then all is ready for molding 
The pattern is placed on a board with a 
hole in it to locate and keep it upright, 
and the nowel is put on and rammed up 
Then the whole is turned over, the board 
is taken away and the cope is rammed up, 
the down gate is put in and the cope is 
lifted off, leaving the whole of the pattern, 
with the exception of boss and core print, 
Now, instead of the fixture 


1514 for drawing the 


in the nowel 


as described at page 


pattern, the plate described above as the 


stripping plate is put into position and 


held by cotters or weights, then an ordi- 
nary lifting pin is screwed into the pattern 
and the pattern is twisted out of the sand, 
the plate not only acting as a guide to 
give the required twist, but also protecting 
the fine edges of the sand thread from be 
ing broken. The gate is now cut, the core 
placed in position, mold closed and poured 


Phe 


during the drawing of the pattern becomes 


sand being supported by the plate 


slicked, thus producing a fine skin 


G. H. W 


nice ly 


} 


m the casting 


Steel Cores— Making Iron Core Boxes. 
Mr 


process, alt 


Wertheim’s review of the steel core 


page 1577, Vol. 27, is exhaust- 


ive, and correct as regards the general run 
of work, but provides nothing for the skill 


necessary to perform certain operations 


For instance, the place where the greatest 


gain was made by the use of steel 


cores 


was in a very light 12-inch 6-pitch cast 
bevel gear that had a bore one inch in 
diameter The machining of such gears, 


including accurate chucking, proved to be 
several times as expensive as the steel core 
abandoned in favor of 
Other « 


favor of machining, and they were accord- 


process, and was 


the latter omparisons showed in 
ingly settled in that way 

Che discussion gives me an opportunity 
to describe a time-saving method of pro 
as useful in mak 
for 
When it is impracticable to 


ducing appliances quite 


ing perfect sand cores similar work 


use standard 


cores from a corse machine, often a 


gray 


iron core box is made in halves with the 


required shape cast in it as smoothly as 


possible, and, after being finished on its 


contacting surfaces and doweled together 


is finished smooth by laboriously filing 


and scraping the recesses 

The method which TI describe now I saw 
n use by a patternmaker for a large im- 
plement factory in Madison, Wis., and I 


am sure that for rapidity and convenience 
it is unexcelled 

The halves of the core box, made from 
perfectly plain gray-iron plates, are fin 
shed all over and doweled together with 


pins \ 
carried in stock having it 


hod, ot 


straight fluted reamer is 


hody 517¢e the 


} 


diameter of the the core, its en¢ 


the required length and taper of the print 
and a straight shank the diameter of the 
small end of the print. Holes the diam 
eter of the shank of the reamer are laid 
off and drilled central with the joint, or 
half in each side of the box The halves 
of the box are then separated as far as 
the straight pins will allow and the box 
placed on edge in drill-press vise, and 
the reamer lowered between the sides to 
the correct position lengthwise sy ro 
tating the reamer and gradually closing 
the vise the sides are brought together 
with the reamer enclosed in the box, and 


then, by feeding the reamer down to depth, 


one side perfectly finished. The box i 


then reversed, and the opposite end of the 
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core body is completed, and the result js 
a perfectiy true and smoothly finished core 
box. The first drilled hole always acts as 
a guide for the reamer, acting on the 
shank, which is of the same diameter. 
Lucien I, YEOMANS. 
Shop Systems. 

In most of the successful manufacturing 
workshops (especially in the engineering 
trade) shop system has been the one im- 
portant factor where quick and accurate 
work has had to be produced at a very 
cheap rate. It the means of 
specializing every branch of the trade by 
making the man that works on the lathe 
2 specialist in that class of work, and the 
same with the milling machine man and 
vise man. 

One important factor in shop systems 





has been 


is the subject of speeds and feeds. In 
most up-to-date shops to-day we find 
what is termed the ‘speed boss,” whose 
duty it is to see that every machine is 


speeded up to its full limit, This position, 
as many know, not an enviable one. 
The workman considers that he is being 
driven with a whip while from the point 
of view of the speed boss the workman is 
apt to be looked upon as a machine. These 
are points that require consideration, as it 


1S 
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With this in view, I desire to throw 
out a few suggestions which may alleviate 
the present position. The object of these 
suggestions is to show the workman the 
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must give him the speed of each cone 
step with and without back gears, and the 


size and class of material that 
if a milling ma- 


worked at those speeds; 


could be 
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FIG. 2. SPEEDS FOR I4-INCH HENDEY-NORTON LATHE. 


capacity of the particular machine upon 
which he may be employed, by placing 
a plate upon it similar to those placed upon 


chine, the feed that could be taken at those 


speeds ; 


if a lathe, the cuts per inch. 


I will give a few examples which I hope 





























































































































both affects production and quality of lathes, giving the wheels suitable for the will make the subject clear. They are 
work turned out. proposed threads to be cut. This plate only given as examples, it being left to 
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FIG. I. 


SPEEDS AND FEEDS FOR NO. 1% CINCINNATI UNIVERSAL MILLING 


MACHINE. 
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those in charge to decide upon their own 
feeds and speeds according to conditions. 

In the first example, Fig. 1, I have taken 
a Cincinnati milling machine. This shows 
at the top the cone pulley on the machine 
arranged according to the speed, a cross 
signifying the step on which the belt must 
be placed to give the speeds for the cutters 
of which the diameters are given. The 
two speeds of the countershaft are given; 
also the speed without and with the back 
gear. The symbols “‘C rec- 
ognized as cast steel, ““M. S.”’ as mild steel, 
“C. I.” as cast iron, and “B.” as bronze 

The second example, Fig. 2, relates to a 
Hendey-Norton lathe. The layout of this 
is the same as for the milling machine, 
with the exception that the feed is not 
given, but only the diameter of material 
that could be successfully worked at those 
speeds. 

This system would also be of great im- 
portance in piece and premium work, as 
the speeds and feeds given could be used 
as a basis for all calculations of the time 
required to do the work specified. A cer- 
tain percentage could be allowed for set- 
ting up the work and fixing of the tools. 

Birmingham, England. Novo. 


S.”’ will be 





Compensating Mounting for Universal 
Chuck. 

I send you a sketch of a mounting for 

scroll 


a three-jaw chuck by means of 


— 


—_—_—— 
= | 
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MOUNTING UNIVERSAL 


CHUCK. 


COMPENSATING FOR 


which its position may be adjusted radially 
to compensate for wear of scroll or jaws. 
It can be used also for turning small ec- 
centrics. When work is found to be not 
dead true after the jaws are tightened 
correction is made by applying the chuck 
wrench to the adjusting screws A. There 
are three of these screws tapped into the 
steel ring E which is fastened to the back 
of the chuck by screws B. The lip of this 
ring laps over the back of hub F, which is 
fitted to the lathe spindle, and holds the 
chuck wjthout shake. A V-groove is 
turned around F for the points of screws 
A. There are three dowel pins D driven 
into the back of the chuck and projecting 
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into enlarged holes in the face of F. These 
serve as drivers for the chuck and still 
allow it to be moved radially as required 

The proportions can be arranged accord- 
ing to the diameter of the spindle screw 
and the outside diameter of the chuck. 
This is not patented, so far as I know, 
and is original with myself. It would be 
very useful in any shop not equipped with 
spring wire chucks, as it will do almost 
everything that a spring chuck will do 
and work on larger diameters than is pos- 
sible with spring chucks 


3. & 


PETERSON 





Dimensions on Drawings. 


I was much interested in the article at 
page Vol. 27, by F. H. Fisk. For 


several years I traveled in this and other 


1570, 


countries erecting machinery, and while 
contact with a large 
variety of drawings, The worst I remem- 
ber was in a well-known engine shop in 
New York State. After getting things 
limbered up and in working order I was 
handed a large blueprint on which was a 
stud I was supposed to make. I looked 
at it and saw there were no figures but 
that each dimension was indicated by a 
letter. I found up in the corner of the 


doing so came in 


drawing a list saying A = Igy, B = 8,,, 
As the stud required two hand- 
add the several 
lengths come in the first 
handling. I got my thumb nail carefully 
located in the line on the scale that de- 
noted A, then found B, and was looking 
for C, when someone bumped my elbow; 
my thumb slipped, and—well, it is unfor- 
tunate to begin the day with an accident 
like that. 

The foreman of a lathe department 
where work is done that is to be assem- 
bled in other parts of the shop should have 
a drawing that will tell him what is want- 
ed. Then that drawing should be his law. 

Of the shop that does not have brains or 
business enough to keep its holes drilled 
and reamed to standard size I have noth- 
ing to say, but where holes are kept stan- 
dard size there should be a regular allow- 
diameter for a 
running fit, and this should be marked on 


and so on. 
lings, I proceeded to 


which would 


ance per inch drive or 
drawings. I am in favor of the drawing 
marked 1” — .oo1 or 1” + .002, rather than 
the one giving the exact number of thou- 
sandths, and if there is some collar that 
needs the corner taken off mark this also, 
not depend on the foreman to tell the man 
to take his file and bevel it just a bit. 


M. F.C 


[As a general thing, those who prefer 
the marking referred to will find that they 
prefer it only because they are accustomed 
to it and so it comes easier to them, while 
a man who has been accustomed to have 
his drawings marked with the actual num- 
ber of thousandths that things are to be 
made prefers that system. And the last- 
named practise is certainly more logical 
and we think to be preferred. —Ed.] 


Measuring Plug Gages With the Mi- 


crometer. 


In accurate measurements one 
differs from another, one having a fine or 


light touch and the other a heavier touch, 


person 


in many cases the difference between the 
two will be one ten-thousandth of an inch 

Having a number of plug gages to make 
and to avoid any disagreements as to the 
accuracy of the measurements, the device 
built 
very cheaply to hold various sizes of mi- 
The base A 
slot is milled for the rod 


shown herewith was designed and 


crometers is of gray iron; 
across this the T 
B and no other machining on the base 1s 
On the rod is a graduated slide 
This 
slide can be adjusted to different size mi 
crometers as to hig] rod, which 
is clamped to the base by the nurled nut D 
and 


required 
C, each space representing .ooo1 inch. 


t, and the 


and washer, can be moved forward 


backward to suit the micrometer. 
The micrometer is clamped to the base 
} 


xy screw E and to prevent any spring in 


Q) 
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MICROMETER ARRANGED FOR MEASURING 
PLUG GAGES 
clamping one side is rounded and a piece 
A clamp F is 
micrometer head, a weight 
the pointer H and adjusted 
to give the necessary tension desired when 
measuring a piece of work. 
a number of plugs of one 


of leather put in between. 
fastened to the 
G is placed on 


In making 
size, one plug is made and proven correct 
and used as a standard. Now clamp the 
micrometer in the fixture, adjust the slide 
for hight, the pointer horizontally, bring- 
ing the rod as near as permissible; meas- 
ure the accepted standard and note the 
reading; the rest of the plugs can now 
be lapped to the same size as the standard; 
any variation is easily discovered by watch- 








ing the pointer, as the tension is the same 
on all. The pointer should not be dropped 
suddenly, but lowered slowly until it stops 
by the action of the micrometer screw 
touching the work. 

Where a large micrometer is used the 
slide can be inverted and turned around 





opposite to the position shown in the 
sketch. zc. 2 
Drill Jigs. 
At page 1471, Vol. 27, two jigs are de- 


scribed by W. K. Wilber, one of which is 
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downward so as to hold the brass piece 
against the side of c¢. 

This was a model job; nothing very 
close, but the holes needed to appear alike. 
It took hardly a half-hour to make the 
jigs, forty minutes to drill those 
seventy-two holes. I do not know any- 
thing simpler; may be some of your read- 
D. WINKEL. 


and 


ers dc - 





An Automatic Drip Valve. 
A very satisfactory drip valve was got 
up in the manner shown by the sketch. 


























for drilling two holes in collars. Having The body A is taken from an ordinary 
‘ ve > 
A =~ | f is 
| Ne 
| Oe -Ho . 
| e 0) 
D | 
= d 
C = 
= OO. 
lanes) iC) 
| 2 
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a | O ) . American Macrinist 
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} B ») 
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FIG. 1 
FIG. 2 
DRILL JIGS. 
often similar work, I apply a method } | 
which seems not to be new, and that is, a Co mE Kime aaa 


using one of the collars as its own jig, as 
shown in Fig 1. A is one of the collars, 
B is a plug driven in one of the collars, 
and C is a pin, which may be a piece of 
stock bent This pin is 
shoved in the hole as soon as it is drilled, 
to keep the collar from shifting. 

While I am writing this a little job 
comes to my mind, which was given to 
with the usual jobbing 
"Say, 2 
you'd do your best on; it’s contract.” 

\t D, Fig. 2, 
a bracket which was cut off on a milling 
to be drilled, 


cold-rolled over. 


me remark In 


shops, here is a job I wish 


are top and side views of 


machine; three holes were 


and there were twenty-four of these pieces 


of brass. /: is the jig for drilling the 5-16 
hole. It is a piece of 3-16 stock with holes 
drilled and No. 12 wire pins driven in, 
and on the inside slightly filed, as shown 
in the side view, so that the piece 
can be snapped in. One of the pieces was 
laid out and drilled with the jig on the 
bottom; a hole was made at a for pushing 
the piece out when drilled. At F is the 
jig for drilling the other two holes, one 
for a 10-32 screw and one for a dowel- 
pin. b is a piece of 5-16 inch cold-rolled 


stock filed about 1-16 inch deep to receive 
part c, which is a piece of sheet iron filed 
dovetail on the edges. There was no fine 
Plate c 
fastened by pinching. 


fitting was roughly 


fitted 


necessary. 


into b and 


The edge at d in the top view was filed 
until it came parallel with the face of the 
drill press table. and the corner was bent 
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large coils of pipe on the side walls. Each 
coil is now provided with one of these 
valves and the condensation is properly 
taken care of. Drip. 





Casting Grate Bars. 

Some time ago a man who was making 
grate bars (or trying to make them, as he 
had lost a lot) said: ‘“‘Well, I didn’t come 
here to make grate bars, anyway.” A good 
excuse, I thought; but I have seen many a 
good molder fail to make a success on 
grate bars, and yet molders despise the job 
of making them, altho by making them 
they would learn something. 

For the benefit of those who have failed 
I will give them a little of my experience 
in that line, as I have lost some myself 
and have been benefited by my experience. 
The trick is very simple when you know 
the way—the same as anything else. 

Get your follow-board down and drag 
and patterns on; then riddle some sand 
outside the flask, take it up in your hands 
and throw it into the patterns between 
the bars till they are full; then ram up 
the rest of the flask, strike it off, put some 
sand on and then the bottom board. Rub 
and knock it down till it is solid all over. 
Take off the board and get a square strip 
and make some small gutters all over it 
to take off the vent. Put back the board, 
take off the 


over and follow-board. 


roll 









































AN 


with removable seat, a 


valve 


new 
seat B being screwed into its place to suit 
our case. C is a hollow copper float mount- 
ed on a small copper tube PD which is 
screwed into the three-winged valve E. 
The valve is kept squarely upon its seat 
by the stem D being guided at the top at 
F. This particular valve was made from 
a I-inch globe valve and was used in the 
machine shop, which was heated by many 


globe 
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DRIP VALVE. 


Then take a stick and lay it to lap about 
one-half over the cores or spaces between 
the bars as a guide for the vent wire. 
Vent the spaces all along, being careful to 
touch the bottom board with the vent wire 
Now make the joint and finish 
You not vent 


every time. 
the need 


as*the vent 


in usual way. 


thru the cope, as many do, 
will come off at the bottom 
The most particular point about grate 
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bars is in the pouring. Any bar over 2 
feet 6 inches long ought to be poured 
from both ends. Get the iron good and 
hot and pour it slowly, say a stream about 
The 


many wash and are bad is because almost 


as large as your finger. reason so 
everyone cuts a double gate on the end, 
with one side deeper than the other, and 
if the iron is put in the mold too fast it 
will fill up 
goes the core and the bar is spoiled. In 


one side first and then over 
pouring them slowly and with hot iron, 
the metal has a chance to keep its level, 
with no more pressure on one side than on 
the other, and the result is a good grate 
bar. 
last, and with dull iron generally, but that 
is not right. It is 
to keep them till the last of the heat be 


BARS. 


In many foundries the bars are cast 


not very good policy 


cause they are only GRATE 





Standard Size Publications. 

The current issue of The Engineering 
and Mining Journal has discarded its for- 
mer shape and size and comes this week 
in the size of Fuel with a corresponding 
the number of The 
Journal says in commenting on the change: 
“With this number 
Mining Journal is issued in the 


increase in 


pages. 


The Engineering and 
standard 
size, QxI2 inches, conforming to modern 
practise in engineering journals and other 
This 
size we are sure will be found much more 
Fuel 

[It may be proper to call the attention 
the 


scientific and technical publications. 
convenient by our readers.’ 


of Fuel, and perhaps some others, to 

















FIG. I 


fact that 934 inches is not 9 inches. If 
places 914 inches wide were provided for 
filing periodicals of standard size, Fuel 
would be a disturber of the peace on the 
shelves and would be apt to be thrown out. 


—Ed. A. M.] 





An average speed record of 24.16 knots 
puts the British “Drake” at the 
head of the naval ships of the world, 


cruiser 
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A Home-made Filing Case for Clip- 


pings. 
BY OSCAR E, PERRIGO 
From time to time there have been 
published in the technical journals in- 
genious designs for filing cabinets or 
cases, for clippings which it is desired 
to preserve for future reference. Many 
of these are complicated and expen- 


considerable un 
the 
Many times they 


sive to construct and 


necessary time is spent in process 
of filing and indexing. 
form a very complete and exhaustive 
exposition of the subjects to be handled, 
and for 
of men who devote their entire time to the 
study of the subjects treated and the writ- 


ing of articles upon them, or who have the 


are quite appropriate the use 


leisure and the means to indulge in elabo 
rate accessories for their work 

But 
superintendent, the foreman, or the worker 


for the active business man, the 
in the shop, who takes a studious interest 
in these matters, they are likely to be too 
expensive and their use so complicated 
and 
their 


alto- 


tire of them 


felt in 


soon to 


that he is 
the 


apt 


interest which he first 


lags and finally ceases 


pe ssessic mm 
gether 
Phe 


and describe what may be called a “home- 


object of this article is to illustrate 


made” filing case—one which may be con- 


structed by any fairly good mechanic and 


the same time answer all the ordinary 


requirements as well as the far more ex- 


pensive and complicated kinds 














HOME-MADE FILING CASE FOR CLIPPINGS 


The here shown is the same as 


used by me for a number of years, 


desig 
one 
and which tas proven very satisfactory. 
The case consists of a series of drawers, 
each large enough to hold a column slip or 
clipping of the wide column technical pa- 
Magazine articles are folded to this 

The drawers are three inches deep. 


pers. 
width. 
The general form of the case is shown in 


Fig. 1; it may be made of white pine 7¢ 


123 
inch thick, with a back 5-16 inch thick, 
and finished with two or more coats of 


shellac varnish, the first one rubbed down 


with fine sandpaper. The drawer fronts 


are finished in the same manner, while in- 


side and out one coat will be sufficient 


The moldings shown at the top and bottom 
desired to save 


may be omitted if it is 


expense 

















It will be noticed that the drawers are 
> 1. 
12 
— 
> % 
T < 
12 _ 
= 
” 
¥ 
z 
American Machinist 
FIG 2 Dt \ILS OF FILING CASE DRAWER 


placed upon shelves but that 


no fixed partitions between them 


inch thick, 
there are 
Thpy are quite as convenient in practise 
cost of the 


reduced nearly 50 


when so arranged, and the 


case thereby 


proper 1s 


per cent 


The lower row of drawers may be of 
greater width and used for a card index 
of the contents of the drawers, for new 
clippings not yet classified, and for simi- 


lat purposes In this case one or more of 
them will be made of proper width to 
hold the regular size of index cards, or 
wide enough to accommodate two columns 
of cards separated by a thin partition 


The detailed construction of the draw- 
ers is shown in Fig. 2 The drawer front 
s 9-16 inch thr with a rabbit all around, 
so as to shov 1 the top and 5-16 
inch on the des and bottom edges. The 
sides, bottom and back are 5-16 inch thick 
Thus there is a flange at the top %& inch 
high for excluding the dust, while the 
sides and bottom are flush. The front cor 
ners of the drawer fronts are rounded so 
is to form an agreeable finish. The draw- 
ers are provided with small brass knobs, 
ilttho drawer “pulls” mav be used if de- 
sired 


In the use of this filing case each drawer 


nay be utilized for clippings on one sub- 
ject, or division of a subject, or for those 
of a certain class of machinery, or any 
similar classification of subject matter that 
may be desired. Short items may be pasted 
on thin cards 234x1144 inches As the 


clippings are all laid loosely into the draw- 


ers obsolete matter may be readily 


The 


ried to 


very 


removed number of drawers may 


be va the wants of the individual, 


but should not ordinarily consist of less 


smaller drawers, 
better if 


than twenty-four of the 


ind it will probably be found 


there are thirty, as shown in the drawing 
\ greater number will hardly ever be 
needed They should be numbered for 
convenient reference on the index cards, 


and have a title descriptive of the contents 


placed under the knob. A series of small 
brass label holders such as are put on 
printers’ type cases may be used to carry 
a card which slipped into place and is 
readily removable should the contents of 





124 AMERICAN MACHINIST January 26, 1905. 









































the drawer be changed. A card 2%4x11% + Sooniniem camera 
inches may be laid on top of the clippings 
in each drawer and contain a list of the . e CLesBaNos,| TOLERANCE. — oo" a a a —— a 
matter in the drawer, if this method is 116 003 001 .064 | .063 | .062 O61 -060 | .059 
preferred to the card index. Or, better 1-8 .003 .00L .126 | .125 .124 | .123 123 1 .121 
yet, both may be used, the card index re- 3-16 003 001 189 | .188 | .187 .186 .185 | .184 
ferring only to the number of the drawer. 1-4 .003 001 251 | .250 | 249 248 247 | .246 
oes oe ee ee om 5-16 005 002 315 | .313 | .311 .310 | .308 | .306 
end of a long writing and drawing table ; le . on 
set in front of a large window. Upon this 3-8 -005 002 377 | .3%5 378 hla a oo 
case stands a case of open shelves upon 7-16 -005 -002 +440 | .438 -436 —- 433 arte 
which are kept hand books and such other 1-2 -005 -002 -502 | .500 .498 49% 495} 493 
reference books of mechanical and scien- 9-16 .008 .003 .566 | .563 -560 .558 .955 | .552 
tific subjects as are used most frequently. 5-8 .008 .003 -628 | .625 | .622 -620 -617| .614 
It makes a very compact and convenient 11-16 .008 .003 .691 | .688 .685 .683 .680 | .677 
outfit 3-4 .008 .003 .753 | .750 | .747 .745 | 1742] .739 
13-16 .008 -003 .816 | .813 .810 .808 -805 | .802 
Interchangeable Parts and Running 7-8 .008 .003 .878 | .875 | .872 .870 | .867| .864 
Fit Limits. 15-16 .008 .003 .941 | .938 .935 .933 .930 | .927 
os 1 .008 .003 1.003 | 1.000 .997 .995 .992} .989 
BY GEORGE F. SUMMERS I 1-16 .OLO .004 1.067 | 1.063 | 1.059 1.057 | 1.053 | 1.049 
As literature on this subject is scarce, 1 1-8 .010 .004 1.129 | 1.125 | 1.121 1.UU9 | 1.115] 1.111 
the following information is given for ‘the 1 3-16 .010 .004 1.192 | 1.188 | 1.184 | 1.182 | 1.178] 1.174 
use of draftsmen: 1 1-4 .O10 .004 1.254 | 1.250 | 1.246 1.244 | 1,240] 1.236 
Table No. 1 is recommended for use in | 1 5.16 | .010 | .004 | 1.317] 1.313] 1.309] 1.307 | 1.303] 1.299 
the ordinary shop and is suitable for parts | 439 | .o10 | .004 | 1.879| 1.375] 1.371] 1.369 | 1.365 | 1.361 
of harvesting machinery, bolts, nuts across 1 7-16 010 004 1.442 | 1.438 1.434 1.432 1.428 | 1.424 
flats, wrenches and all places where loose 11.2 010 004 1.504 11.500 | 1.496 1.494 | 1.490| 1.486 
fits are not objectionable. Chart No, 1 
is a graphical representation of this table. 1 9-16 -010 -004 1.567 | 1.563 1.559 1.667 1.553 | 1.549 
It is thought that table No. 1 will gener- 158 -010 -004 1.629 | 1.625 1.621 1.619 | 1.615 | 1.611 
ally give good enough fits and keep the 1 11-16 .010 .004 1,692 |.1.688 | 1.684 1.682 | 1.678 | 1.674 
cost of manufacture within reasonable 1 3-4 .010 .004 1.754 | 1.750 | 1.746 1.744 | 1.740] 1.736 
limits. 1 13-16 -010 -004 1.817 | 1.813 | 1.809 1.807 | 1.803 | 1.799 
Table No. 2 is for fine work and ad- 1 7-8 .010 .004 1.879 | 1.875 | 1.871 | 1.869 | 1.865} 1.861 
vances by ten-thousandths of an _ inch. 1 15-16 .010 .004 1.942 | 1.938 | 1.984 1.932 | 1.928] 1.924 
Where nice fits are required this table 2 .OLO 004 2.004 | 2.000 1.996 1.994 | 1.990] 1.986 
may be used, but it must be remembered 








that the cost advances rapidly as one holds 


age TABLE I, LIMIT SIZES FOR GENERAL WORK. 
the machinist down to close measurements. 
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.008 
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Ue 
1, 2, 3. 4. 5. 6. 7. 8. 
CHART 2. SHOWING LIMIT SIZES GIVEN IN TABLE 2. 
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Monthly Meetings of the A.S. M. E. 
in New York. 


The first of the monthly meetings of the 


Limit ¥ American Society of Mechanical Engi 
necrs for the winter will be held in the 
} society house, 12 West Thirty-first street 
Desired Size > Tee Pies nahn — on Tuesday evening, January 31. Rear 


Admiral George W. Melville, ex-president 


of the society, will address the members 


Limit ) nm “Epochs in Marine Engineering.” The 
Limit ) mere announcement must ensure a large 
attendance, and a more promising open- 
ing for the present series of meetings 
Desired Size 7 Sizes for receiving part could not have been devised. Meetings will 
be held also on the last Tuesdays of Feb- 


Clearance and Tolerance in Inches 


rch and April Che speaker for 
f 


ruary, Ma 


Limit / the next meeting is James M. Dodge, « 
Philadelphia, also an ex-president of the 


t announced. The 


society H topic is not ¢ 
meetings begin at 8.15 P. M. 
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Diam. of Tuches a anuclaniat gg RECBIVING eee ee TERING 
CHART I. SHOWING LIMIT SIZES GIVEN IN usm | Monsees | Besuse — ° meumen | Denaro | grote 
A | cEIVING Pats eS | Size q Limit Limit | Size | I ravi 
saccnesi 0000 0012 0003 [ i" T | 
0625 .0016 0004 | 0629 | 0625 | 0621 0613 .0609 0605 
This table gives considerably more free- 125 0018 | 0008 | 1254 | 1125 | 1246 | 1236 | .1282 | 1228 
dom than that recommended by Henry 1875 0019 0004 1879 | £1875 1871 1860 | 1856 1852 
Hess at page 73, Vol. 27. Chart No. 2 25 0020 0004 | .2504 | 25 | ,2496 2484 .2480 2476 
is a graphical representation of Table No. 3125 0021 .0005 | .3130 3125 | .3120 .3109 3104 3099 
2, Table No. 3 is for spring cotter holes. 375 0022 0005 3755 375 | .3745 3733 3728 3723 
The sizes given in these tables for en- -4375 0023 .0005 | .4380 | 4375 | .4370 4357 4352 | .4347 
tering parts are the sizes of the test tools 5 0023 | .0005 | .5005 | 5 | 4995 .4982 4977 A972 
as measured with a micrometer caliper or 5625 0024 | .0005 | .5630 | .5625 | 5620 | 5606 5601 5596 
measuring machine. The tool must enter 625 0025 0005 6255 | 625 -6245 | .6230 6225 622 
(or not enter) freely in the work without -6875 0026 | .0006 | 6881 | +6805 | +6869 6855 6849 6843 
force. The sizes given for receiving parts 75 .0026 | .0006 | .7506 | .% | 7494 | .t480 | t474 7468 
are the sizes of entering parts which fit -8125 .0027 .0006 | .8131 | «8125 | -8119 8104 8098 8092 
“nicely” in the receiving gages -875 .0027 .0006 8756 | = .875 | 8744 | .8729 | .8723 | 8717 
9375 0028 | .0006 | .938! | .9375 | .9369 .9353 9347 9341 
; : 1. 0028 0006 1.0006 |}. | 9994 | .9978 9972 9966 
An engine driver on one of the lines of 1.0625 0029 0006 1.0631 | 1.0625 1.0619 1.0602 1.0596 1.0590 
railway owned by the Russian Govern- 1.125 0029 | .0006 | 1.1256 | 1.125 | 1.1244 | 1.1227 | 1.122 1.1215 
ment refused recently in rather strong 1.1875 .0030 0007 | 1.1882 1.1875 | 1.1868 1.1852 | 1.1845 1.1838 
Mengenge to Bow one Of the Sager om 1.25 .0030 | .0007 | 1.2507 | 1.25 1.2493 | 12477 | 1.2470 | 1.2463 
cials connected with the line to ride on 1.3125 0030 0007 1.3132 | 1.3125 1.3118 1.3102 1.3095 1.3088 
1.375 0031 | .0007 | 1.3757 | 1.375 1.3743 | 1.3726 1.3719 | 1.3712 
aes 1.4375 0031 | .0007 | 1.4382 | 1.4375 | 1.4368 | 1.4351 | 1.4344 | 1.4337 
aoa | Desired | Minimurm 1.5 .0032 | .0007 | 1.5007 | 1.5 | 1.4993 | 1.4975 | 1.4968 | 1.4961 
116 D aan 1.5625 .0032 .0007 1.5632 | 1.5625 | 1.5618 1.5600 1.5593 1.5586 
_ wind -! 10 1.625 .0032 .0007 | 1.6257 | 1.625 1.6243 1.6225 1.6218 1.6211 
7-64 3 : = 1.6875 0033 | .0007 | 1.6882 | 1.6875 | 1.6868 | 1.6849 | 1.6842 | 1.6835 
= i ie 1.75 .0033 | .0007 | 1.7507 | 1.75 =| 1.7493 | Lta7a | 1.t467 | 1.7460 
5-16 io .20 eT. 1.8125 .0033 0007 1.8132 LS125 1.8118 1.8099 1.8092 1.8085 
= = 7 “0 1.875 0034 0008 1.8758 1.875 1.8742 1.8724 1.8716 1.8708 
mI 0 1.9375 .0034 .0008 1.9383 | 1.9375 1.9367 1.9349 1.9341 | 1.9333 
, ° PRP ee = ae 2. 0035 | .0008 | 2.0008 | 2. | 1.9992 | 1.9973 | 1.9965 |" 1.9957 
2.0625 .0035 .0008 2.0633 | 2.0625 | 2.0617 2.0598 2.0590 2.0582 
TABLE 3. FOR TESTING SPRING COTTER HOLES 2.125 .0035 | .0008 | 2.1258 | 2.125 | 2.1242 | 2.1223 2.1215 | 2.1207 
2.1875 0036 | .0008 | 2.1883 | 2.1875 | 2.1867 | 21847 | 2.1839 | 2.1831 
his engine without a ticket. The engine 2.25 0036 | .0008 | 2.25038 225 | 2.2492 | 2.2472 | 2.2464 | 2.2456 
driver was dismissed from his post; there- 2.3125 .0036 | .0008 | 2.3133 | 2.3125 | 2.3117 | 2.3097 | 2.3089 | 2.3081 
upon he addressed a petition to the Tsar, 2.375 0037 -0008 2.3758 | 2.375 | 2.3742 2.3721 2.3713 2.3705 
and stated the cause of his dismissal. The 2.4375 -0037 0008 | 2.4383 2.4375 | 2.4367 4.4546 2.4535 2.4330 
matter was reopened and taken before the 2.5 0037 | .0008 | 2.5008 | 2.5 2.4992 | 2.4971 2.4963 | 2.4955 
Ministry of Ways of Communication. 2 5625 0038 | .0008 | 2.5633 | 2.5625 | 2.5617 | 2.5595 | 2.5587 | 2.5579 
which had to deplore the fact that the 2.625 .0038 .0008 2.6856 pied papytd | palpi 2.6818 2.6204 
: : ; we 2.6875 .0038 .0008 2.6883 2.6875 | 2.6867 2.6845 2.6837 | 2.6829 
higher official did not observe the existing _ Pe ine ARR Be 
regulations, and that he failed to obtain 2.75 .0039 -0009 2.7509 | 2.40 é 2.7491 rag * 706k 3.7453 
the necessary ticket authorizing him to 2.8125 -0039 -0009 2.813% | 2.8125 | 2.5116 +. ones 2.5086 | 2.807% 
; eo ze : 2.875 0039 | .0009 | 2.8759 | 2.875 4| 2.8741 | 2.8720 | 28711 | 2.8702 
a Gn Ce Gages. TN Cages Genet 2.9375 .0039 | .0009 soos | 2.9375 | 2.9366 | 2.9345 | 2.9336 | 2.9327 
has been restored to his post.—The En L - 


gineer. TABLE 2 LIMIT SIZES FOR ACCURATE INTERCHANGEABLE PARTS 
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Dissatisfied Exhibitors. 

Rather sinister stories reach us regard- 
ing the difficulties that some exhibitors at 
St. Louis are experiencing in getting their 
goods away from the grounds. Not only 
is there much more delay than exhibitors 
think there should be, which of course is 
to be expected, but worse things are re- 
ported, arising apparently from the fact 
that there is a practical monopoly of the 
business of hauling goods out of the build- 
ings, and this work is done under certain 
rules and regulations which may in some 
cases be very annoying if strictly enforced 
and which are very strictly enforced ex- 
cept where those who have the power to 
enforce them are in some way induced to 
relax their vigilance. Naturally, the form 
of inducement offered for such relaxation 
varies widely, depending upon the charac- 
ter of the 
removed and upon his urgency or the in- 


person who wishes the goods 
tensity of his desire to get the gZo6 ds out 
and delivered to customers. So unpleasant 
has this experience been in some instances 
that it has produced a feeling of despera- 
tion upon the part of exhibitors, one im- 
portant machinery exhibitor writing us: 
“Our experience at the St. Louis Fair, we 
assure you, has been very unsatisfactory; 
so much so, that we would not under any 
circumstances consider exhibiting at an 
other fair or exposition for some time to 
come.” 

Just 
words “‘for some time to come” 


adds 


we do not 


why our correspondent the 


know; but as his concern is an incorpo- 
rated one, perhaps he means that no prop- 
osition to exhibit will be considered during 
the lifetime of the present officers of the 
company. It remains true, however, that 
most exhibitors of machinery are dissatis- 
fied with their experiences at exhibitions 
and the majority of them take more or less 
solemn and variously emphasized vows 
that they will never, never, be caught ex- 
hibiting again. Some of them stick to 
their vows, but most of them are persuaded 
to try it once more, with the result that 
there is a new and stronger crop of vows. 
At any rate, we feel quite confident that 
anyone who should now or soon attempt 
to enlist the co-operation of American tool 
builders in an exhibition would have a 


pretty hard row to hoe. 





Cost Accounting in Government Work. 

It is claimed that the battleship ‘“Con- 
necticut,” which is being built at the New 
York navy yard, is costing and will cost 
much less than a similar ship being built 
at Newport News, and some conclusions 
are being drawn from this which perhaps 
We know 
that special and very creditable efforts are 
being made to build the “Connecticut” at 


would not stand close scrutiny 


a cost which will compare favorably with 
the cost of vessels built in private yards, 
but before anyone familiar with manufac 
turing operations and cost accounting will 
accept statements bearing upon compara- 


tive costs he will need to know @ good deal 
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When 
the owner of a private shipyard needs new 
tools or to make any improvements about 
his plant, he has to go down into his own 
strong box for the money. And unless 
there has been profit enough in previously 
completed jobs to afford some margin for 


about how those costs are computed. 


supplying the said strong box he must g 
to “financiers” for capital and must in some 
form or other pay a smashing premium for 

different with the government 
Congress is asked to 
appropriation”: it makes it and that is the 
True, costs can be so calculated 


It. How 
yards! “make an 
end of it. 
by navy yard officials as to cover all this, 
but are they? We do not pretend to say 
that they are not, but it does look as tho 
the cost of 
one of which 
contract 


the tremendous difference in 
the two vessels referred to, 
is being constructed under a 
awarded as a result of what is generally 
understood to be free competition can be 
accounted for only on the theory that meth- 
ods of cost accounting widely differ. It 


is also true that very often what appears 


to be free competition turns out to be 
something entirely different when inside 
affairs are brought to light. We would 


suggest that when the question of deter- 
mining whether or not vessels should be 
built in private yards is brought up before 
Congress, a_ disinterested expert cost- 
accountant familiar with costing manufac- 
turing operations be appointed to examine 
followed in the 
upon his findings. It 


the 


into the methods navy 


yards and report 


is probable that naval officers con 


cerned would welcome such an examina- 
tion, for they can have no other object 
than to know where they stand and to 
have all others know the actual facts 





How Profitable are Toolrooms ? 

One of the things which it seems likely 
must be taken for granted more or less by 
machine-shop proprietors generally is as to 
the amount of advantage to be gained from 
the establishment and maintenance of tool- 
While we 
all think we know and feel very confident 
that great 
tage, yet it seems impossible to get any 
definite figures to show just how profitable 

fact, to be able to 
they are any profit 


rooms and toolroom systems. 


tooolrooms are a very advan- 


toolrooms are, of, in 
actually prove that 
whatever. 

Recently a manufacturing firm had occa- 
sion to investigate this matter and wished 
to get precise knowledge regarding it. We 
co-operated in the effort to obtain such 
information and corresponded with shop 
proprietors here and in foreign countries, 
the that we unable to 
get any definite information whatever. 

One of the the 
getting such information is the fact that 


with result were 


difficulties in way of 
in most cases where toolrooms have been 
established the comparisons of cost as be- 
tween a toolroomless condition and one in 
which the toolroom is in full use are im- 
possible, for the reason that when a firm 


puts in a toolroom it usually introduces 
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other changes in its method of carrying on 
the business and doing its work which also 
vitally affect the cost of production, and 
these other changes obscure the economies 
of the 


that result from the establishment 


toolroom, making it impossible to deter 
mine just what effect the toolroom by itself 
absence 


has, as compared with an entire 


of system in the care of and repair of 
tools. 

There is probably no other feature of 
modern manufacturing processes about 
which manufacturers feel so sure they are 
about the 
of toolrooms, but which at the same time 
affords 


precise definite information as to just how 


right as they do maintenance 


so little opportunity for getting 
much advantage it may be. 

Inability to obtain precise information 
regarding this will not, of course, discour- 
age those who are accustomed to tool- 
rooms and know the value of them; they 
will continue to be very confident that tool 


feature of 


rooms are an_ indispensable 
modern and efficient manufacturing oper- 
ations. But in the meantime, if any of 


our readers are in position to give us defi 
nite information regarding the advantages 
in dollars and cents or in pounds sterling 
to be obtained by the establishment and 
maintenance of toolrooms, we shall be very 
glad to get hold of the 
think it would he 


otf our readers here and abroad, 


information . we 


of interest to very many 
and would 
probably tend strongly toward the estab 
lishment of more toolrooms, and perhaps 


? 


toward the better maintenance of some oi 
those that have been already established 


To those investors who possess a mani 


mum of cash and a minimum of. brains 


the Mite-e-motor displayed (not de 
Vontreal Daily Star ot 


allure 


the 
1904, 
It will run anything from a toy 
The “de 


which we quote herewith, is re 


scribed) in 


November 5, presents many 
ments 
boat to a battleship, ete., ete. 
scription,” 


markable for its comprehensiveness : 


“The Mite-e-motor Described. The 
Mite-e-motor is a turbine, the power be 
ing generated by the use of air com 


pressed to a high compression pressure, 


increased in volume or swollen in quan 
tity by the direct application of heat.” A 
“absolute- 


18x& 


20 horse-power Mite-e-motor, 


ly self-contained,” occupies but 
inches. The third dimension is not given 
We that 


pressure” is also within the small space 
“The Mite-e-motor is so de 


assume the “high compfession 
mentioned. 
signed that the moving parts, which con 
sist of the rotors and shafts, are all rotat 
\ lim 


par, 


ing and reduced to a minimum.” 
ited number of shares are offered at 
$5 each. Of course the price will shortly 


be ad\ 


anced 





Sixty thousand dollars in gold was div- 
ided among the 4,000 employees of the Bos 
Christ 

There 


similar distribution a year ago 


ton Elevated Railway Company at 
mas, each employee getting $15 


was 
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New Tools and Machine Shop Appliances. 


MOTOR-DRIVEN UNIVERSAL MILLING MA- 
CHINI 
The accompanying illustration shows the 
latest ““Kempsmith” universal 
chine, equipped with motor drive, designed 
and built by the Kempsmith Manufactur 
The 1 


motor is of 


milling ma 


ing Company. Milwaukee, Wis 
horse-power constant-speed 


the back-gear type, and is mounted on a 


stand which is bolted to the main machine 
The back-gear shaft of the 


shaft of the 


casting motor 


iS connected to the driving 
wide belt 


(or it can be 


Phe 


machine by a 


connected by silent chain) variable 


out of the way, and yet with switch and 
starting box levers within easy reach of 
the operator. This method of motor drive 
may be applied to the machine at any time 
after its completion, t may be incor 


porated in the machine while building, in 


which case the builders are able to render 


the construction somewhat more compact 
In appearance 


All feeds to 


automat The geared 


the table are positive and 
changing 


The 


olumn, thus 


teed 


is simple and powertu 


mechanism 


gear box is recessed into the « 


} 


ing supported without any overhang. It 

















MOTOR-DRIVEN [ 


speed mechanism on the miller provides a 


range of sixteen changes obtained thru 


ring frictions, this method being of advan 
that it the 
being 


tage in corabination 
fer any 


while the machine is running, without :n 


permits 


desired speed thrown ii 


terfering with its operation in the slightest 


The various changes are obtained thru 
levers located at the front of the mech 
anism within easy reach of the operator 


\ speed plate is placed on the machine, 


giving the full range of speeds and how 


to obtain them. The entire mechanism is 


covered, and has ample facilities for oiling 


all working parts. The starting box is 


mounted above the machine, where it is 


NIVERS AI 


MILLING MACHINI 


Is driven by spl cket chain direct trom 


the spindle, the sproc ket whee being keyed 


to the main spindl Thru the levers 


shown on the gear box, sixteen changes 


of feed are available in geometrical pro- 
gression, the range being selected for 
greatest efficiency in ordinary milling. An 
index plate on the front of the box shows 
the entire range and the necessary com- 
bination t obtain any desired feed The 
levers for reversing all feeds and for auto- 
matically tripping all feeds at any time 
are centrally located at the front of the 


knee, so that the operator has all the move 
his immediate 


The 


ments of the machine undet 


without chang ft position 


control 








re] 
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column, base and bridge for overhanging 
arm are cast in one piece, ribbed inter- 
nally, the internal ribs serving the double 
purpose of tie plates for the sides of the 
column, and a series of handy shelves 
The swiveling table on the universal millet 
shown in the illustration is easily clamped 
at any position by a beveled clamping ring 
The universal dividing head is simple and 
compact. The tailstock center can be ele 
vated for milling tapers. The telescopic 
elevating screw permits the table to travel 
to its 


hole 


lowest without requiring 


in the floor or foundation 


point 


ELECTRICALLY OPERATED CLUTCH AND SAFETY 


STOP. 
The accompanying illustration shows 
an electrically operated clutch which may 
be operated in combination with a safety 
stop to shut down machinery in case of 
and starting being 


accident, the stopping 


either gradual or instantaneous asd 
Pushbuttons or 


at such 


sired. switches may be 
located 


when used as a safety stop an annunciato1 


points as desired, and 

















ELECTRICALLY OPERATED CLUTCH 


may be located in the superintendent's 
office or elsewhere to indicate the point at 
which an accident has occurred. Used as 
a clutch in connection with machine tools 
the pushbutton may be located on the 
lathe carriage or at any other convenient 
point 
iams_ Electric 


Akron, Ohio 


The machine is made by the Will 
Machine Company, ot 
NEW 
The 
an interesting line of punches and shears 


HAND PUNCHES AND SHEARS 


half-tones show some samples ot 


now being brought out by the Buffalo 
Forge Company, Buffalo, N. Y. One 
noticeable and important feature of these 
tools is the use of armor plate steel in 


stead of the usual frame of gray iron, thus 


securing lightness, accessibility of parts 
strength and reliability under the most 
exacting work 
BUFFALO SLITTING SHEAR 
This shear, Fig. 1, has been designed 


especially for the sheet metal worker. The 
work clears the jaws and the body of the 
shear, so that sheets of any width may be 
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sheared in successive cuts. The lever 
which is inserted in the socket to operate 
the shear is not shown. The shear will 
cut %-inch iron, the hight of the jaws be- 
ing 30 inches from the floor. It may be 


taken off the stand and fastened upon the 


‘ 
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The steel frame shows a decided contrast 
to the usual heavy and inconvenient cast 
frames which have been so generally em- 
ployed. 

BUFFALO COMBINED PUNCH AND SHEAR. 


This tool, Fig. 3, seems to be a marvel 
































FIG. I. BUFFALO SLITTING SHEAR FIG. 2. BUFFALO PLATE FRAME PUNCH 
bench. The weight of the shear as shown f simplicity in design The frame or 
is 220 pounds body of the machine is a single plate of 
BUFFALO PLATE FRAME PUNCH armor steel, the manner in which the 
lhe punch, Fig. 2, is made in three working parts are attached requiring no 
sizes, the largest being here shown It explanation It is adapted for general 
FIC 3 COMBINED PUNCH AND SHEAR FIG. 4 BUFFALO ANGLE IRON SHEAR 
will punch %-inch holes thru inch dacksmithing and light structural work, 
plate. The depth of the throat is 5% punching 3¢-inch holes in inch stock 
inches, and the weight is 320 pounds. Two to the center of an 8'%-inch circle, and 
sockets for the lever are provided, thus shearing up to 3gx2™%-inch bars. The 
permitting the application of the power in total weight of the tool as shown is 155 


the most convenient and effective position 


wounds. The punch plunger is operated 
| I I I 
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by a cam and roller combination, and the 
shear by compound levers, as used in the 
other tools here shown. The jaws of the 
shears are of tool steel and heavy enough 
twisting or warping under 


to 


prevent 
heavy work. 
BUFFALO ANGLE-IRON SHEAR 


The angle-iron cutter, Fig. 4, readily 


cuts up to 2’%4x2%4x"% inch, iron or steel, 
leaving no ragged edges. Its use admits 
of quite accurate work, giving as clean 
and square a cut as a hack saw Phe 


hight over all is 36 inches, and the weight 
150 pounds. 
AUTOMATIC CUTTER GRINDER. 


This grinder has, besides the table and 


rotary feed, several novel features, the 
most important being the swivel head 4 
that carries the spindle. This has the 


four-wheel drive, which allows the spindle 
to be fixed at any angle with the cutter 
from 0 to 90 degrees or more. Of course, 
the change can be made while the machin¢ 
a suitable clamp being pr 


is in motion, 


vided at J). This spindle head has also a 
I 


lateral adjustment of 3 or more inches 


bringing the wheel nearer to the centers 


To elevate or lower the bed for different 
diameters of cutters, the crank O and the 
bevel but 


ting the threaded hand-wheel B fitted to 


wheels are used, for fine set 


the quill that carries the spindle thru the 
head A answers the purpose, the hub of 
the wheel having the usual graduations 
for fine adjustment. The table feed o1 
this machine is by crank, rack and pinion, 


worm wheel and screw rack A The 
screw (engaging with the worm wheel un 
ler the table) serves the purpose of a 
rack, also answering for a _ hand feed 


when required, altho the main object of 
using a screw rack is to be able to change 
the relative position of the cutter and the 
wheel during the travel of the table in or 


ler to bring the cutter in the right posi 
tion to be ground. The rotary feed is 
thru the pawl F, roll U and incline V. 


The pawl gets its motion thru the roll U 
riding the incline /’; this imparts a verti- 
to 
pawl head; this bar, having an angle end, 


cal movement an upright bar in the 
omes in contact with a small roll located 
n the paw! bar within the socket L; thus 
the upright 
to the pawl F 


vertical motion in bar 
lateral 
which can be varied by changing the angle 
f the incline ’. The pawl F, as seen in 
the cut, is locked up out of working posi- 
tion for clearance, but be snapped 
lown on to cutter by slight pressure. It 
s then fixed to feed a cutter from the top, 
mut it is necessary to feed a 
‘utter from the side when set vertically 
In this case the pawl is placed around 
quarter way on either side of the cutter. It 

often required to feed a tooth a little 
farther around, or far. Provision 
s made for this in the nurled nut at the 
end of the pawl bar whereby the paw! bar 
is lengthened or shortened without affect- 
The small projection seen 


the 


gives movement 


can 


sometimes 


not so 


ing the feed 
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elow the pawl is called a trip piece; this 
is used when grinding spiral cutters only; 
when grinding straight cutters the paw 
rests lightly on the cutter teeth, and for 


every travel of bed one tooth is fed: thus 
each tooth passes under the wheel twic« 
Now, in case of a spiral cutter, the pitch 
being less than the spiral, if the pawl 
rested upon the teeth in the rotation of 
the cutter, the paw! would catch the 
wrong tooth. This would take place soo 
after the table commenced its return trip 
hence the necessity of the trip piecs \ 


means the bat 


the 


meshes, and by this ggis 


set at any angle with travel of the 


bed, this giving reciprocating motion t 
the rack and rotary motion the pinion 
IW’, and as the carrier plate is journaled 
on the hub of the pinion, of course, when 
the pinion turns the cutter turns with it 
to the extent of the spiral required, let it 
ye more or less Che carrier plate is held 
to the hub of the pinion by friction only, 
which can be increased by the clamp screw 
in the back of the plate sufficient to meet 

requirements, and 1s only ercome 
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from the paw! bears on 


pin 


this trip piece 


projecting 
and on the forward move 


ment of pawl; this pin follows down the 


incline of the trip, allowing the pawl to 
engage with the proper tooth in the right 
to make the feed 


tion to the cutter is mad 


time The spiral mo 
thru the angle 
bar gg and a rack 7 and pinion IV, the 
end of rack having a head that 
slides on the bar g g. This bar is mounted 
tooth 
under 


gibbed 


worm on 


the 


a turntable with one 


the 


on 


end, in which worm bar 


r'TER GRINDEI 

when the paw! acts on a tooth to make a 
teed The bed can be turned on its cen 
ter from zero to 9o degrees Chis ma 
chine takes 26 inches between centers by 
11 inches, and grinds automatically 12x11 
inches, and by using the hand feed M 
cutters 16x11 inches can be ground. It is 
made by the F. Gleason Machine Works 


( Iney, Pa 


¢ 


getting to be the 


bogey-man of grown-up childrer 





Mill With and Without Main- 
tained Cutting Speed. 


The test recorded below of a 31-inch 
boring mill equipped with the new Rheo- 
crat Controller of the American Electric 
& Controller Company, which was illus- 
trated at page 1687, Vol. 27, was made re- 
cently at the office of the company, 12 
Dey street, New York. The boring mill 
was a modern tool having a single pulley 
drive and a four-change-gear speed box 
and ordinary shunt- 
wound constant-speed motor of 5 horse- 
power capacity, the addition of the Rheo- 
crat converting it into a mill having up 
The actual 
range of the motor speeds obtained by the 


was driven by an 


ward of 144 changes of speed. 


controller, being slightly over 4 to 1, en 
abled any single piece of work to be faced 
from the perifery to almost the center at 
practically a constant rate of cutting speed, 
the mechanical changes of the boring mill 
being used merely to adjust the work to 
the proper speed at the outset of the oper 
ation 

The accompanying table of speeds is 
given with the showing the 
relation of speeds obtained by mechanical 
means (thru the gear box) to the range 
of speeds obtained by the Rheocrat, the 
former being designated mechanical and 


purpose < f 


the latter electrical changes. 
MECHANICAL CHANGES. 


M.) 


Turns of table 
per minute 


(Driving shaft running 270 R. P. 


Back gears (4% to 1) in: 


First gear.... 3.6 
Second gear. 5.4 
fi) rr i 
Fourth Pear... ....ss. 10.8 
Back gears out: 
PINOE MOAT. hos cso aeocd cae SOS 
Second gear aww eens 24.25 
py re 32.4 
Fourth gear.. 48.6 


One-quarter minute required to make 


any one of the above changes. 
ELECTRICAL CHANGES. 
(Driving shaft running 112 to 450 R. P. M.) 


Turns of table 
per minute 


Back gears (4% to 1) in: 


Sot) ee «vi to 6 
OCONEE WERT. ieee sa BSE 00 0 
Third gear...... ere ee 


Fourth gear. .. 4.5 to 18 
Back gears out: 
First gear...... 


6.75 to 27 


Second gear .10.1 to 40.5 
-13.5 to 54 


..20.2 to 81 


Third gear. . 

Fourth gear...... 
No measurable time lost making changes. 
The 


from an 


figures obtained 
test 


inches 


following were 


actual made on a_ 12-inch 


pine flange 25 outside diameter, 


“-_, Ww? 


iron being such that 150 feet per minute 


steel being used, the grade of 


cutting speed was found to be the max- 


that this stand The 


would 


imum steel 





Comparative Test of a Small Boring 
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rate as near as possible to this maximum. 
In order to finish the flange two cuts, 


a roughing and finishing, had to be taken: 
CASE I. 

Mull operated by motor without the use 
of the Rheocrat.—Shaft 
stant speed 270 R. P. M. 
Speed changes made by shifting the quick 
Maximum 


running at con- 
Back gears out. 


change gears in the speed box. 
cutting speed, 150 feet per minute; highest 
average possible, 127 feet per minute; ac 
tual time of cutting, 3.9 minutes; time lost 
in changing gears, 1.2 minutes for rough- 


object of the test was to keep the cutting 
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feed, 5 total 


minute; 


lost in 
time required to make the two cuts, 13.2 
time lost in taking out work and 
resetting another casting, about 5 minutes, 
or a total of 18.2 minutes to face the flange 


reversing 


minutes : 


CASE 3. 

Mill operated by motor and Rheocrat 
securing a range on the driving shaft from 
112 to 450 R. P. M. Back gears out. Ma- 
chine adjusted to the proper speed by com- 
bined Rheocrat and change gear variation 
but Rheocrat variation alone used during 
cut. 
minute; highest average possible, 146 feet 


Maximum cutting speed, 150 feet per 





























ing cut; time lost in reversing feed, .5 per minute; actual time of cut, 3.45 min- 
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DIAGRAM 


minute; total time required to make the 
two cuts, 10.7 minutes; time lost in taking 


out work and resetting another casting, 


about 5 minutes, or a total of 15.7 minutes 
to face a flange. 
CASE 2. 
Will operated by motor without the use 
of Rheocrat.—Shatt 


speed, 270 R. P. M. 


running at constant 
Back gears out. No 
changes were made in the gearing on the 
supposition that the average shop mechanic 
would not make them. Maximum cutting 
speed, 150 feet per minute; highest aver- 
age possible, 79.11 per minute; actual time 
of cutting, 6.35 minutes for*one cut; time 
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OF TESTS. 


utes; time lost in changing speeds, none; 
total time, 3.45 plus .5 minute for reversing 
feed equal 3.95 minutes; time for two cuts, 
7-4 minutes; time lost in taking out work 
and resetting another casting, about 5 min- 
utes; total, 12.4 to face each flange. 

The above cases are shown graphically 
in the three curves shown in the diagram. 

Comparing case 1 with case 3 and allow- 
ing an aggregate of eight continuous work- 
ing hours, the daily output would be thirty 
flanges in case 1 and thirty-eight flanges in 
case 3, which shows a gain of practically 
28 per cent. output. Assuming in case 1 


that the cost to 


tace each flange 


Was 10 
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cents, in case 3 the cost would be less than 
& cents. 

Comparing case 2 with case 3 and allow- 
ing the same number of hours per day, the 
daily output in case 2 would be twenty- 
seven flanges, in case 3 thirty-eight flanges, 
which is a gain of more than 40 per cent. 
Assuming that in case 2 the cost of each 
the cost 


flange was II cents, in 


would be less than 8 cents each. 


case 3 





The January Meeting of the Milwau- 
kee Branch of the A. S. M. E. 


EDITORIAL CORRESPONDENCE. 

An extremely interesting and well at- 
tended meeting of this new organization 
was held at the Hotel Phister the evening 
of January 17. The principal business of 
the evening was an account by Professor 
W. S. Johnson, of the Johnson Tempera- 
ture Regulating Company, of the results of 
developing 

This ac- 


his three years of work in 
steam-driven automobile trucks. 
count he prefaced with some striking state- 
ments of the difference in conditions which 
surround the business and pleasure auto- 
mobile—the former being by far the more 
difficult 

The owner of a pleasure vehicle will 
tolerate many things which would 


once If a 


con- 


demn a business vehicle at 
pleasure vehicle breaks down, the owner 
suspends its use until it is put in order, 
while reliability is the first requirement 


in a business vehicle. Even without sus- 
pension of its use a pleasure vehicle is in 
use but a small part of the time, giving 
ample opportunities for repairs, while a 


business vehicle must be in constant use 
The owner of a pleasure vehicle makes 
no comparison of the cost of operating it 
with horse-drawn carriages, while the bus 
iness vehicle to be successful at all must 
compete with horse traction. The owner of 

pleasure vehicle employs a skilled and 
well-paid chauffeur to operate and care 
business truck must he 


for it, while the 


capable of operation by much cheaper men 
In operating conditions we find the same 
contrast, for, while the pleasure vehicle is 
of comparatively light weight and moves 
at high velocity, exactly the opposite con 
ditions obtain with business vehicles 

The speaker had had exceptional oppor 
tunities for observing the use of automo 


bile trucks in London and Paris. In the 


former city are a good many steam trucks 
with coke the 


Che 


which are fired because of 
absence of smokeless coal in England 

trucks are very strong and heavy and of 
They loads of 


four tons upward at speeds of from three 


slow speed carry from 


to six miles per hour. They are used but 
five days a week, Saturday being univer- 
sally used as a day for overhauling and 
to forty 
truck 


Many traction engines with trains of wag 


making Distances up 


miles a day are 


repairs 
made by a singl 
immense field for 
the 


ons are also used. An 


automobiles is presented by use of 


mnibuses in London, and experiments in 
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this direction are now being made. In 


Paris he had seen one gasoline truck in 
the streets, which was in trouble when he 
and he had seen several others at 
In New York many 


saw it, 
an automobile show. 
electric but no steam trucks are in use 

At the beginning of his work he had 
adopted steam as the means of propulsion 
and had made in all five machines, one of 
which is in the scrap heap, while the others 
are fit for use. He began by buying all 
the fittings which it was possible to obtain 
in the market and had concluded by buy- 
ing nothing but making everything. He 
front wheels be 
of the 


With the power 


applied the power to the 
cause of the greater effect tractive 
force in turning curves 
thus located it is possible to start the truck 
with the front wheels slewed at a_ right 
conditions, 


Under 


angle and thus, under difficult 


start the load one-half at a time 
the conditions named rear driving would 
the load at all, 


driving the load must all be 


not start and with rear 


started at 


once. The capacity to make short turns 


front driving also greatly increases 
Hand 


light 


due to 
the 
is entirely practicable 


maneuvering power steering 


with vehicles, 


but with loads of four tons and upward 


the power required is so great as to involve 
so great a reduction by gearing as to seri 
interfere with quick 


ously maneuvering, 


and such vehicles must be steered by 
power 

fuel is inadmissable in a 
Should a 


fire the 


Gasoline as a 
business vehicle gasoline pleas 


ure vehicle take passengers may 
alight from it, but such a happening with 
the load 
experimenting had 


\fter these preliminary 


a business vehicle would destroy 
\fter 
adopted kerosene 

Professor 


which is 


with coal he 


remarks Johnson described his 
a novelty at every point 
Hy concluded by 


successful 


vehicle, 
of its motive 
that if it 
he could do no more 


Mr. H. T. Hanson 


described the 


powel 


saving did not prove 


then took the floor 


four-wheel-drive truck 
1 


associated In this ma 


and 
with which he its 
driving 


tie d 


‘hine all four wheels are at onee 


and steering wheels It 1s not up to 


any source of power, but 1s equally adapted 
to all H« 


between business 


pome d out another difference 


ind pleasure vehicles, in 


that. while the latter naturally selected the 
good roads, the former must go on all 
kinds F. A. H 
New Publications. 
‘Das Skizzieren ohne und Nach Modell 
fuer Maschinenhbauet Fin Lehr- und 


Aufgabenbuch fuer den Unterricht.” By 


Karl Keiser, instructor in drawing at the 


track school it Leipsic 6x9 


public 
tables 


nches, with 24 figures and 23 


3erlin: Julius Springer, Monbijouplatz, 


3. Price 3 marks 


This little book is an outgrowth of the 


experience of the author in meeting the 


school with which he 


requirements of the 


is connected for a Systematic course of 


instruction in free-hand mechanical draw 


While free-hand 


also considered, 


ing without models 


drawing with models is 
it is treated as briefly as possible and part- 
ly with a view to correcting prevalent 
errors in the perspective representation of 
filled 


and 


circles. The tables are with draw 


ings of geometrical figures machine 

details 

“Small Electrical Measuring Instruments.” 
go 5x7-inch pages, with 59 illustrations. 
The Model Engineer Series No 24. 
Percival Marshall & Co Price 


6 pence 


London 


Che subject of this little pamphlet is suf 
ficiently indicated by its title. It is intend- 


ed to explain how to make as well as use 


the various instruments, and includes the 

chief ones used in electrical testing 
Marshall Halstead, our Consul at Bir 

mingham, reports that an arsenal or rifle 


factory for the Indian Government, capa 
ble of making 30,000 rifles per year, is to 
be established at Ishput 


subject of steam turbines will be 


The 
discussed, January 26, at 
Franklin 
participate, including Rear 


a meeting of the 
will 
Mel 


Prominent men 


Admiral 


Institute 


ville 
Personal. 

J. G. Robertson has been appointed the 
New York agent of A. L. Ide & Son, and 
will have 11 Broadway 

Achibald B. Bush has placed in 
charge of the New York office of The 
Hisey-Wolf Machine Company, of Cincin 
Ohio, the office of Mr 
at 120 Liberty street 

Charles E. Paul, who has been assistant 

| 


professor of mechanical 


an office at 


be en 
Bush being 


liatl, 


engineering in the 


Kansas State Agricultural College, has 
been made head of the mechanical engi 
neering department at the New Mexico 
College of Agriculture and Mechanic Arts 
at Las Cruces, N. Mex 
Obituary. 

C. S. Bell, a past president of the Ame 

can Foundrymen’s Association, and head 


f the ¢ S. Bell Company, Hillsboro, 
Ohio, died January eventy-five years 
old. He was a native of Maryland and 
learned the machinist trade in Pittsburg 
He started a foundry at Hillsboro in 1858 
which has grow! nt l large concern, 


vith bells and cane mills as specialties 


Hugh Caskey, a retired brass and tron 
founder, died in Philadelphia, January 17, 
sixty years old. He was born in Philadel 
phia, served an apprenticeship in a brass 
foundry, was an assistant engineer in the 
navy during the Civil War, and in 18&4 
started a brass foundry in Philadelphia 


In 1892 he founded, at Newport News, the 
H. & W. Caskey Brass & Iron Works, now 
consolidated with the Newport News Ship 
building Company. He retired from busi 
ness five years ago 

William 


sarnet Le Van, the well-known 
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consulting engineer and steam specialist, 
died at Newark, N. J., January 7. He 
was a native of Pennsylvania and lived 
for many years in Philadelphia. He was 
a life member of the Franklin Institute 
and was for many years a member of and 
a contributor to the transactions of the 
American Society of Mechanical Engi- 
neers. He was the author of “The Steam 
Engine and the Indicator,” “The Practical 
Management of Engines and Boilers” and 
other works. 


Business Items. 


The R. D. Nuttall Company, Pittsburg, Pa., 
has appointed the Charles N. Wood Electric 


Co., 246 Summer street, Boston, Mass., as its 
agent for the sale of Nuttall material in the 
New England States. 

A. L. Ide & Sons, Springfield, Ill., builders 
of Ideal engines, have established a New 
York office at 11 Broadway, thru which all 
export, New England and Middle States busi 
ness will be transactea hereafter, under the 


Mr. J. G. Robertson. 

Henry G. Mortimer, Jr., of the General 
Electric Inspection Company, has joined the 
New York office staff of the Crocker-Wheeler 
Company. He will assist F. B. De Gress, 
manager of that office, and will succeed A. J. 
Thompson, who has accepted a position with 
the New York branch of the Bullock Electric 
Manufacturing Company. 


management of 


The Atlas Portland Cement Company has 
awarded a contract to the C & C Electric 
Company for a number of motors to be in- 
stalled at its Hannibal, Mo., works. There 
will be forty-five machines in all, the total 
horse-power being 860. These motors will 
drive cement machinery; twenty-eight of 
them will be of variable speed, obtained by 
field control; voltage will be 500. 

The Westinghouse Electric & Manufactur- 
ing Company has received an order thru its 
agents, Takata & Co., of Tokio, for thirteen 
direct-current generators, each of 62.5 kilo- 
watts capacity, and thirteen spare armatures. 
Each generator will be driven by a 125 horse- 
power steam engine, supplied by the Westing- 
house Machine Company. The Westinghouse 
Electric & Manufacturing Company has sold 
to the International Paper Company for use 
in its plant at Berlin, N. H., one 250-kilowatt, 
alternating-current generator of the revolv- 
ing-armature type; three 40 horse-power al- 
ternating-current motors, with switchboard, 
transformers, etc. The Westinghouse Com- 
pany has also sold to the Detroit United Rail- 
way Company, of Detroit, Mich., a 1,500-kilo- 
watt railway generator and a 250-kilowatt 
booster set. Other street railway contracts 
just closed include fiftv-four motor car equip- 
ments, to be used by the Cleveland Electric 
Railway Company, of Cleveland, Ohio, for 
city and suburban service. The motors will 
be of the new Westinghouse type, No. 101-B. 





Manufacturers. 

A brickyard will be established at Trenton, 
Me., by Alonzo Grindle and Capt. Fred Murch, 
of that town. 

The Eagle & Phenix 
lumbus, Ga., propose to 
new machinery. 

The National Machine Works, Chicago, III, 
has been destroyed by fire. The loss is esti- 
mated at $70,000. 

Davenport (lowa) Sugar Company has 
been incorporated, with $600,000, to build a 
beet sugar factory. 

Contracts have been let for a new testing 
building for the Ford Motor Company, auto- 
mobiles, Detroit, Mich. 


(Cotton) Mills, Co- 
spend $40,000 for 
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The Central Iron Works, Syracuse, N. Y., 
will build a new plant costing about $50,000 ; 
Chas. E. Colton, architect. 

It is rumored that a new foundry will be 
installed at the Harlan & Hollingsworth 
Company, at Wilmingon, Del. 

The Geo. R. Rich Manufacturing Company 
has moved its factory and offices from Chi- 
cago, Ill., to Buchanan, Mich. 

The Streator (Ill.) Metal Stamping Com- 
pany has increased its capital stock, and new 
machinery will be purchased. 

The Driggs-Seabury Ordnance Corporation, 
Sharon, Pa., has decided to again enlarge its 
works, which are now building. 
new 
Chicago 


Two packing houses will be built at 
the stock yards. Architect Zachery 
T. Davis has plans under way. 

Fire broke out in the plant of the Farr & 
tailey Oil Cloth Company, Camden, N. J., and 
did damage estimated at $80,000. 

Klauber-Wangenheim Company, San Diego, 
Cal., has taken out a permit to construct a 
machine shop at a cost of $5,000. 

A building permit has been issued for a 
$20,000 factory for J. C. Widman & Co., fur- 
niture and fixtures, Detroit, Mich. 


F. H. Davis is about ready to go ahead on 
the addition to his machinery factory on 
Crescent avenue, Cambridge, Mass. 

Plans have been prepared for an addition 
to the factory of the Forrester-Nace Box 
Factory Company, Kansas City, Mo. 

The West Chester (Pa.) Cold Storage & 
Ice Company will enlarge its plant. 

The I. X. L. & Goshen Pump Company, 
Goshen, Ind., is intending to enlarge its plant. 


The Tallapoosa (Ala.) Water Power & 
Electric Company is being incorporated and 
proposes to erect a $500,000 power plant. 

The plant of the St. Louis Plate Glass 
Company at Valley Park, twenty miles west 
of St. Louis, Mo., has been damaged by fire. 

Houston, Tex., is to have a new rice mill, 
which will cost over $60,000. A company has 
been formed with W. O. Newhaus as presi- 
cent. 


Henry M. Whitney, of Boston, and others 
have leased a manufacturing plant at Nashua 
Junction, N. H., and will establish an asbes- 
tos plant. 


The Marysville (Ohio) Engineering Com- 
pany has been organized and will make a 
specialty of machine work, aytomobile re- 
pairs, ete. 

Archibald Paul Gerhardt, Chicago, is pre- 
paring plans for a machinery factory to be 
built on the west side. It will be four stories, 
775x150 feet. 

Owing to increasing business the Marion 
(Ind.) Pulp & Paper Company will increase 
the capacity of its plant by installing some 
more machinery. 

The Keehn-Hoffner Printing Company, Bur- 
lington, O., will locate in a new building and 
enlarge its plant, putting in several new 
presses and other equipment. 

Chas. C. Wilson, engineer, Columbia, S. C., 
states that bids will be received about Feb- 
ruary 15 for water-works and an electric 
light plant for Clinton, S. C. 


Plans have been filed for a 90x74-foot fac- 
tory. The owners are Ravitch Bros. & Hey- 
man, of 81 Mangan street, New York city, 
who, we understand, are ironworkers. 


The G. & D. Manufacturing Company, 
Streator, Ill., has been incorporated and will 
erect some new buildings, in which, after com- 
pletion, they will install a lot of new ma- 
chinery. 


The Virginia Woolen Mills, of Winchester, 
Va., which recently resumed operations after 
a $40,000 fire last summer, has decided to 
double its capacity and install $40,000 worth 
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of new machinery in addition to new build- 
ings. 

G. Eames, a manufacturer of machinery, 
is fitting up the old “Drill Grinder’ shop at 


Kalamazoo, Mich., to manufacture a new 
variable-speed countershaft and other ma 
chinery. 

A deal is on thru the Chamber of Com- 


merce, Macon, Ga., for a tract of kaolin prop 
erty. The prospective purchaser plans to 
establish a crockeryware manufacturing 
plant there. 

The Waco (Ky.) Mining & Manufacturing 
Company maker of brick, tile, etc., has passed 
into new control, and it is proposed to build 
a new $150,000 plant. The main office will 
be in Lexington, Ky. 

D. Ewart, chief architect 
public works department, 


of the Canadian 
has gone to the 


United States to examine the mint, prepara- 
tory to preparation of new plans for the 
royal mint at Ottawa. 

The Goodell Tool Compary, Shelburne 
Falls, Mass., has nearly completed moving 
from its old quarters in the factory of the 
H. H. Mayhew Company to its new plant, 
formerly the peg shop. 

The Paducah (Ky.) Mattress & Awning 


Company, at 215 South Third street, is mov- 
ing to a new factory at Third and Ohio 
streets. The factory will be enlarged and 
modern machinery added. 

The Monroe (Mich.) Marble & Granite 
Works Company will start work in the spring 
to double the size of its present plant, as 
well as double the output. New automatic 
machinery will be installed. 

Business men of Glenwood Springs, Colo., 
have organized the Three Rivers Beet Sugar 
Factory Promotion Company. W. F. Parkin- 
son is president; Geo. H. Bell, secretary. O 
W. Daggett is the promoter. 

Th: Rowe Knitting Company, Huntsville, 
Ala.. after holding its annual meeting, de- 
cided to increase the capacity of the mill 50 
per cent. by the addition of new machinery 
and the erection of another building. 

Charles Kirkham, Taggart, N. Y., manu- 
facturer of the Kirkham motor, has succeeded 
in raising capital to increase his plant. This 
plant will be located in Bath, N. Y. Articles 
of incorporation will be filed shortly. 

The Harquis Clay & Limestone Company, 
of New Castle, Pa., is reported to have ab- 
sorbed the Pennsylvania Portland Cement 
Company, which is preparing to erect a $1,- 
000,000 cement plant there in the spring. 

Broker J. H. Kruse, of 314 First street, 
Hoboken, N. J., is understood to have in- 
duced a machine company to establish its 
plant there. Herman Deile, a property own- 
er, may put up a building for the purpose. 

It is stated at Grundy Center, Ia., that a 
company has been organized, consisting of 
Charles Smith, Charles and Amos Burd and 
G. W. Morrison, to manufacture a manure 
spreader, on which Charles Smith recently 
secured a patent. 

It is stated that the 
Muscatine, Iowa, will be converted into a 
button factory with Eastern and Muscatine 
capital behind the enterprise. It will be 
equipped with all the latest and some newly 
patented machinery. 

Richard Clough, E. W. Giddings, L. C 
Perkins and W. S. Morris, well known citi- 
zens of Colorado Springs Colo., filed articles 
of copartnership with the county clerk under 
the name of the Clyde Lumber Company, and 
will erect a sawmill. 

The F. N. Wedge Hoisting & Conveying 
Machine Company has been formed with a 
capital of $20,000, which will be increased 
later, and it is planned to erect a plant in 
Cleveland, Ohio, which will be the headquar- 
ters of the new concern. 


Musser sawmill at 
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The matter of securing the location of the 
Horrocks desk factory at Herkimer, N. Y., is 
before the Herkimer Business Men's Associa- 
tion, and it is said that a tentative agree- 
ment has been reached. Two hundred men 
would be employed. 

It is stated at Eugene, Ore., that Chief 
Engineer Diers, of the Willamette Valley 
Electric Railway Company, is to put a force 
of men at work at Martin's Rapids, on the 
McKenzie River, where water-power will be 
electrically developed. 

A real estate transaction in South Chicago 
has revealed the fact that an Eastern syndi 
cate is seeking to control a large tract of 
land south of One Hundred and Sixth street, 
on the Calumet River, for the erection of a 
$5,000,000 steel plant 


At a meeting of Harrison, Ark., men to con 
sider building a woolen mill, a committee was 
appointed to inquire about the cost and so 
licit subscriptions. It included John A 
sunch, W. Y. Meyer, W. H. Cecil, W. F. Gor 
don and F. R. Michel. 

The Empire Foundry Company New Bruns 
wick, N. J., which operates a plant for the 
manufacture of stove castings, has absorbed 
the Criterion Gas Company, of New York 
Work has been started on the erection of a 
two-story addition to the local company’s 
plant in Jersey avenue. 


It is reported that the J. V. Newlin Manu- 
facturing Company has completed the erec- 
tion of its new foundry at Sebring, O., and 
expects to build a machine shop in the spring. 
The foundry is 60x80 feet, and the machine 
shop will be of similar size. 


The Globe Rolling Mill Company, Cincin- 
nati, O., has leased the Resor foundry prop- 
erty, at Front and Smith streets, for seven 
years, with a privilege of purchase. It is 
starting to remodel the buildings and will 
consolidate other plants there. 


S. M. Jones Company, Toledo, O., on ac- 
count of the great volume of gas engine busi 
ness, will enlarge its plant. It is probable 
that a new gas engine for automobile use 
principally, invented by Edward Rathburn, 
will be manufactured by the company. 

The Neely Manufacturing Company, of 
Yorkville, S. C., has been organized, with the 
election of Thomas P. Moore as president 
and treasurer, for the purpose of building a 
cotton yarn mill. He has been for years with 


the Alpine Cotton Mills of Morganton, N. C. 


The Blair-Ruehl Glass Company has se- 
cured a site near Manchester, Va. Percy 8S. 
Bosher, of Richmond, is president, and 
George O. Ruehl, of Baltimore, Md., general 
manager. The company will manufacture 
druggists’, perfumers’ and jobbers’ glassware. 


A concern called the Publishers’ Paper 
Company is, we understand, being organized, 
with Wm. H. Hall, of the Casein Company of 
America (which has an office at 5 Nassau 
street, New York city) as president, and in 
the spring may start work on a plant at 
Portsmouth, N. H 

Hugo Jacobson, of St. Etienne. France, di- 
rector of the Compagnie Generale des Prod- 
uits Metallique, manufacturer of iron and 
steel products, has been visiting places in 
the Middle West, etc., and is quoted as stat- 
ing that the company proposes to build a 
plant in this country. 

A sugar mill is being erected on the Santa 
Cruz Vista Alegre hacienda, in the State of 
Mexico, Mex., under the supervision of George 
S. Herbert, of Celaya, who is himself the 
owner of several sugar plantations, one of 
which is in the State of Michoacan, where he 
proposes to build a mill. 

The California-Nevada Mining, Milling & 
Power Company has been organized under 
Arizona laws, with $5,000,000 capital stock, 
by Geo. S. Nixon, United States Senator-elect 


AMERICAN MACHINIST 


from Nevada, et al. It proposes to generate 
about 10,000 horse-power on creeks not far 
from the Goldfield district. 

Negotiations have been in progress looking 
to the developing of the Bluetta Falis water- 
power, on the Pee Dee River, eight miles 
from Rockingham, N. C. Options have been 
taken by Hugh McRae & Co. It is proposed 
to distribute the power by electricity to points 
within twenty or thirty miles. 

W. A. Elletson, proprietor of the Elletson 
Printorium, Parkersburg, W. Va., has formed 
a consolidation with Edgar Carver, in the 
printing business, and the concern wiil here- 
after be known as the Elletson-Carver Com- 
pany. It-will be capitalized at $50,000 and 
new equipment is to be purchased. 

The Davenport (la.) Locomotive Works 
has plans for extensive enlargements under 
consideration, at least, and according to a 
report has let the contract for a 60x150-foot 
boiler shop to be equipped with hydraulic and 
pneumatic machinery and electric cranes. 
This is not all of the improvements 

William Lacey, a Michigan City (Ind.) 
man, has patented a device for weighing 
which is attached to the scoop of ordinary 
scales. It is proposed to organize a stock 
company under the laws of New Jersey, and 
with a capital stock of $100,000. The fac 
tory will be located at South Bend, Ind. 

The Canadian Corundum Wheel Company, 
Hamilton, Ont., is to make vitrified wheels. 
A new building for this purpose is being 
erected at the company’s works. This is a 
new industry in Canada, these wheels hither- 
to having been imported. The value of such 
imports last year amounted to $25,000. 

The Northern Shade Company, of Minne- 
sota, has filed articles of incorporation. The 
plant will be built at St. Anthony Park and 
will manufacture window shades and blinds. 
It is capitalized at $100,000. Among the in- 
corporators are Vernon C. Whitcomb, Clinton 
C. Richardson and Warren Bartholf, of Minne- 
apolis 

Prof. George E. Hale, of the Yerkes Ob- 
servatory, who is establishing an observatory 
on Mount Wilson, has addressed the Board 
of Trade of Pasadena, Cal., concerning the 
establishment there of a laboratory and ma- 
chine shop to cost $5,000 and be equipped 
with $10,000 worth of machinery and ap 
paratus. 

It is understood that the Eggerdinger Tool 
Company’s works, Vincennes, Ind., will be 
brought to Mannington, W. Va., and doubled 
in capacity. The line of work will embrace 
a variety of tools especially for working 
wood. Work on the buildings, the first of 
which will be about 50x100 feet, has prob- 
ably begun. 


S. D. Griffin, clerk of the Board of Trus- 
tees of the Sanitary District of Chicago, will 
receive bids February 15 for furnishing and 
installing alternating-current generators, to 
consist of four 4,000-kilowatt, 6,600-volt, 
three-phase 60-cycle machines, 164  revolu- 
tions per minute, and two 350-kilowatt, 250 
volt, direct-current generators, 300 revolu 
tions per minute. 

Sir Alfred Harmsworth, Leicester Harms 
worth, Harold Harmsworth and another, all 
of London England, have been incorporated 
at St. Johns, N. F., as the Anglo-Newfound- 
land Development Company, with a capital of 
$5,000,000, for the manufacture of pulp and 
paper in this island, having acquired large 
properties there. Operations will be begun 
arly in the spring. 

Col. T. G. Bush and associates, who are 
the recent purchasers of a controlling inter- 
est in the Alabama Consolidated Coal & Iron 
Company, have organized a company for the 
purpose of erecting a cast-iron soilpipe and 
fittings plant in Gadsden, Ala. Col. Bush is 
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perhaps a Birmingham man, but Morris Bush, 
who is also prominently identified with the 
project, is of Gadsden 

Daniel F. Shordan, a Fort Wayne, Ind., 
agricultural implement man, has secured from 
inventor Keith, of Michigan, patents on a 
new plow point, and has interested with him 
John M. Landenberger and others A com 
pany, which will be known as the Central 
Foundry & Plow Point Company, with head 
quarters in Fort Wayne, proposes to establish 
a plant to make the points and perhaps plows 
It is not known whether the company will 
purchase a foundry outright or build a new 
foundry of its own Mr. Landenberger will 
be president 


New Catalogs. 

Pr. W. Post, Wausau, Wis Metal sawing 
machines Illustrated folder 

Speed Changing Pulley Company, Indian 
apolis, Ind. Circular and price list of style 
“Dp” countershaft. 

Gisholt Machine Company, Madison, Wis., 
is sending out a folder referring to tools 


exhibited at St. Louis s 
C. W. Spicer, Plainfield, N. J. Booklet de 
scribing the Spicer universal joint Illus 


trated. 414x6, pp. 11, paper 

Fort Wayne Electric Works, Fort Wayne, 
Ind. Bulletin No. 1060, describing portable 
wattmeter calibrators. Illustrated 

A. Nacke & Son, 236 South Ninth street, 
Philadelphia, Pa Pamphlet, “Information 
for Inventors.” Illustrated 4x6, paper. 

John Royle & Sons, Paterson, N. J., manu 
facturers of engravers’ machinery, have 
issued a neat and serviceable pocket diary for 
1905. 

Wyman & Gordon, Cleveland, O.; Worces 
ter, Mass “A Short Story of Charles Bab- 
bage and His Calculating Machines’’—Part 1. 
416x7, paper. 

James L. Taylor, 30 Lawrence street, New- 
ark, N. J. Catalog and price list No. 5 of 
the Taylor self-locking screw clamps. Illus 
trated. 31%4x6, pp. 16, paper 

The Hydraulic Press Manufacturing Com 
pany, Mt. Gilead, Ohio Folder describing 
hydraulic presses, for various services, made 
by this company Illustrated 

Patterson Tool & Supply Company, Dayton, 
Ohio. Catalog of engine lathes, power ham 
mers, power hack-saws, drilling machines, 
grinders, ete. Illustrated. 6x9, paper. 

Pope Manufacturing Company, Hartford, 
Conn. Catalog illustrating the design and 
construction of Pope Hartford automobiles, 
model “B" improved. 6x9, pp 12, paper. 

Westinghouse Electric & Manufacturing 
Company, Pittsburg, Va. Circular No. 1096, 
January, 1905. “Oil Switches and Oil Cir 
cuit-Breakers.”” Illustrated, 7x10, pp. 19. 

Grant Gear Works, Inec., 6 Portland street, 
Boston, Mass 1905 catalog containing stock 
gear list with prices and hints on gearing, 
together with tables and gear chart. 5144 x8, 
paper 

Hlaberkorn Engine Company, Fort Wayne, 
Ind. Catalog describing various types and 
styles of engines made by this company, with 
half-tone illustrations and line drawings. 6x9, 
paper. 

Springfield (Ohio) Machine Tool Co. 1905 
catalog of engine, turret and brass lathes, 
shapers, power presses and other machine 
tools made by this company. Illustrated. 
9x12, pp. 23, paper 

American Valve Company, Coxsackie, N. Y. 
1905 illustrated catalog and price list of 
valves, including bronze gate, globe and angle 
valves and iron body bronze mounted gate 
valves. 4% x7, pp. 32. 

Hampden Corundum Wheel 
Brightwood, Springfield, Mass. 


Company, 
Catalog and 
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price list of emery and corundum wheels of 
different sizes and shapes, with table of speeds 
other information. 5x7, pp. 47, paper. 

Manufacturing Company, 62 Cliff 
New York. Catalog No. 9% describing 
oil cups, oil gages, oil syringes, 
purifier and refilter and other 


and 

Hall 
street, 
waste oil 
products of 


this company. Illustrated. 4x614, pp. 73, 
paper. 

The Westinghouse Electric & Manufactur 
ing Company, Pittsburg, Pa Circular No. 


dynamos and motors, direct 
number of 
7x10, 


1068 of type “S” 
current, with illustrations of a 
applications to machine tool drive. 
pp. 15. 

Dodge Manufacturing Company, Misha 
waka, Ind. Catalog No. 61, “Dodge Flywheels 
and Hardwood Lagging System,’ wherein are 


shown some very large flywheels, balance 
wheels, transmitters, ete., built by this com 
pany. 9x12, pp. 14, paper. 


Company, Wayne 
Catalog contain 


Arguto Oilless Bearing 


Junction, Philadelphia, Pa. 


ing half-tone illustrations showing applica 
tion of the bearings made by this company 
for various purposes, price list and testi 


monials. 4144x7, pp. 40, paper. 

Gauge Steel Company, Beaver 
Falls, Pa. Illustrated catalog and price list 
of machine keys, machine rack, elevator 
guides and other finished steel specialties, in- 
cluding a number of pages of tables and use 
ful information. 4x61, pp. 96, paper. 


Standard 


Page-Storms Drop Forge Company, Spring 
field, Mass. Catalog of drop-forged special 
ties, including engineers’ and machinists’ 
tool-posts, golf irons, commutator 
automobile and gas engine forg- 
6x9, pp. 46, 


wrenches, 
segments, 


ings. Half-tone illustrations. 
paper. 

The Williams Electric Machine Company, 
Akron, Ohio. Illustrated catalog of electric 
clutches and safety devices, clutch pulleys, 
elevator and hoisting machinery. There are 


some 30 pages of tables, information and data 
on transmission and general mechanics. 6x9, 
pp. 70, paper. 

Hart Corundum Wheel Company, Ilamilton, 
Illustrated catalog of corundum and 
grinding wheels, paper polishing 
wheels, “Cyclone” grinding machinery, planer 
knife grinders, saw filers and gummers, with 
results of comparative emery wheel tests and 
information of interested 
6x9, pp. 78, paper. 


Canada. 
emery 


other use to those 


in abrasives 

American Emery Wheel Works, Providence, 
k. 1. Catalog illustrating and describing 
emery and corundum wheels of all sizes and 
for all purposes made by this company. At 


tention is called to the large list of special 
shapes included. ‘There are shown, also, a 
number of standard and special emery and 


corundum sticks and stones. 6x9, pp. 75, pa 


per. 

The Cutler-Hammer Manufacturing Com 
pany, Milwaukee, Wis. We have received 
from this company a number of descriptive 


bulletins of C. & H. “Compound” starting and 
regulating rheostats with underload and over- 
load machine tool control 
lers, enclosed reversible and non-reversible 
compound controllers, also an index of the 
various bulletins published by this company. 


Citizens’ Alliance, of Joliet, Ill., has 

publication the purpose of which 
is to direct attention to the advantages of 
Joliet for manufacturing and residential pur 
poses. Many interesting facts regarding 
features and facilities of the city are enum 
erated, and views are shown of the manufac 
turing districts, parks, churches and schools. 
Joliet has abundant water-power, and it is 
stated that within a distance of four miles 
the city will soon have developed and ready 
for use 65,000 horse-power from the flow of 
water furnished by the ship canal from Chi 


release, reversible 


The 
sent out a 


cago. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Nat- 
urday morning for the ensuing week’s issue. 
inswers addressed to our care will be for 
warded. 

Caliper cat. free. 

Punches & dies. 


E. G. Smith, Columbia, Pa. 
Wal.M.Wks., Waltham, Mass. 


Addressing machines for office use. Joline 
& Co., 123 Liberty St., New York. 
Light mach’y to order; model work; rub 


ber molds. J. W. Weir, Bridgeport, Conn. 
Wanted—A_ second-hand oval chuck; any 

size will do. Address Box 241, AM. Macn. 
Will buy or pay royalty for good patented 

machine or tool. Box 282, AMER. MACHINIST. 


Light and fine mach’y to order ; models and 
elec. work specialty. I. O. Chase, Newark, N. J. 

A set of steel figures, size 3-32 or %& in.; 
$1.25, post paid. J. L. Lucas, Bridgeport, Ct. 

100 copies “Dies and Diemaking” at 50 cts. 
each ; slightly damaged; sent post paid. J. L. 
Lucas, Bridgeport, Conn. 


Automatic machinery designed and con- 
structed by the Wellman Sole Cutting Ma- 
chine Co., Medford, Mass. 

Auto. machinery of all kinds designed and 


built ; hardened and ground work, flat or cir- 
cular. Wiebking, Hardinge & Co., Chicago. 
The Canada Machinery Company, Limited, 
Sarnia, Canada, have the facilities and are 
open to manufacture, for patentees and others, 


machines and machinery for the Canadian 
market. 
Wanted—To furnish competent men for 


positions as managers and heads of depart 
ments in the metal-working or machine busi- 
ness and the past experience of each, for 
which there is no charge; also want com 
petent men to register for such positions. 
Address James Brady, 168 Lefferts Place, 
Brooklyn, N. Y 

Wanted—New or second-hand, up-to-date 
tools for manufacturing iron valves and fit- 
tings, screwed and flanged; 1 10 in. or 12 in. 
spindle multiple drill, improved pattern; 1 
small engine lathe, about 16 in., with taper 
attachment; 1 universal grinder for tools, 
Cincinnati pattern; brass monitors; 1 ma- 
chine for facing three sides of flanged valve 
at one process; 1 three-way tapping machine 
for tapping valves and fittings, 3 in. size and 
larger; Lor 2smaller size; the above tapping 
machines—state number of fittings tapped at 
one time; 1 nipple machine: 1 large, heavy 
turret lathe for facing 4 in. to 6 in. Valves. 
Want only modern tools, in good condition. 
Send description, photographs or catalogs, 
with lowest cash prices. Address FP. 0. 
Drawer B, St. John, N. B., Canada. 


Business Opportunities. 


Wanted—First-class foundryman with 
$1,000 or more to invest in manufacturing 
company in lively Western town. Box 219, 


AMERICAN MACHINIST. 

An advantageous proposition is open to a 
technical man with from $5,000 to $10,000 
‘apital, to acquire interest in profitable ma- 
chine business and patents left in an estate; 


good designer and hustling superintendent 
wanted. “Partnership,” care AMER. MACH. 
Manager of a prosperous manufacturing 
company desires to retire; a competent me- 
chanical engineer can secure position by pur- 
chasing an interest of $20,000; salary and 
dividends exceed $5,000; the right man can 


double this in a few years. Address Box 177, 


AMERICAN MACHINIST. 


For Sale. 


For Sale—Long-established machine shop 
in thriving city; cause of sale, death in firm 
W. ID. Judson, New Haven, Conn. 

For Sale—In New York city, an established 
pattern shop with first-class equipment. Ad 
dress ’atterns,”’ care AMER. MACHINIST. 

For Sale—Hand-power planer, 10x10x36 
in. ; good as new; well made; powerful ; price 
other tools for sale. C. S. Michener, 
234 E. Main st., Kalamazoo, Mich. 

lor Sale—-One set standard internal cylin 
drical gauges or plugs, from 1-16 in. to 2 in., 
varying by sixteenths; gauges are new; never 
heen used; will sell very cheap. Address John 
Imschweiler, 5 Ogden Court, Rochester, N. Y 

I can sell your machine shop (or other 
business), with or without real estate, no 
matter where it is or what it is worth. Send 
description, state price and learn how. W. 
M. Ostrander 111 North American Bldg., 
Philadelphia. 

For Salg—United States patent No. 719, 
854, 1903, for best water gage in the world: 
now giving splendid results on English mar 
ket; see description on page 788, December 
issue of Power. Apply James Robinson, G 
Pr. O. Leeds, England. 


For Sale—A controlling interest in a small 








January 26, 1905. 


manufacturing and jobbing machine shop in 
growing city in southern Michigan; well 
established business; a splendid chance for a 
young machinist ambitious to have a shop 


and business of his own. Address A. B. ¢ 
care AMERICAN MACHINIST. 

For Sale—A modern machine shop, com 
plete with water power, suitable for manu 


facturing and jobbing purposes; is now run 
ning at Londonderry, Vt.; cause of selling, 
death of proprietor. Address Mrs. H, A. Hay 
ward, Londonderry, Vt.; or Kansas City Ma 
chine Works, Kansas City, Mo. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 


our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not he 


returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this 
heading. igency advertisements must lhe 
placed under Miscellaneous Wants. 


Situations Wanted. 

Classification indicates 

advertiser, nothing else. 
CONNECTICUT. 

Mechanical draftsman, 26, a technical grad- 
uate with 4 years’ practical experience, best 
references, wishes to change. Box 180, A. M. 

ENGLAND. 

By an up-to-date engineer, responsible posi- 

tion in building steam turbines; long experi- 


present address of 


ence; best of references; free after February 
1; West preferred. Box 173, AmMpR. Macu 
ILLINOIS. 
Broadly qualified machine works general 


superintendent, desiring new location, invites 
confidential inquiries ; state particulars 
“Conservant,” care AMERICAN MACHINIST. 

Mechanical engineer, graduated, with shop 
and office experience, capable handling men 
and doing original work, wants to change po 
sition: Al references; location no matter. 
Box 234, AMERICAN MACHINIST. 

Machinery salesman, practical machinist, 
now Western manager for Eastern company, 
desires to change; prefers Eastern territory ; 
invites correspondence with particulars. Ad 
dress “Excel,” care AMERICAN MACHINIST 

MAINE. 

A party of patternmakers, including fore 
man, wish to correspond with some new or 
established firm in need of first-class, sober 
and industrious patternmakers; experienced 
in various classes of work and furnishing best 
of references. Address D., care AMER. MACH 

MASSACHUSETTS. 

Mechanical draftsman wishes position. Ad 
dress Box 235, AMERICAN MACHINIST. 

Foreman blacksmith of experience would 
like situation in the West; Al reputation. 
Box 215, AMERICAN MACHINIST. 

Mechanical draftsman and practical ma 
chinist, designer of tools, electrical, special 
and automatic machinery, desires responsible 


position. Box 167, AMERICAN MACHINIST 
MICHIGAN. 
Wanted—Position as superintendent or 
general foreman; first-class experience in both 
positions and capable Sox 220. AM. MActt 
NEW JERSEY. 


Designer wants position; college graduate ; 
S years’ experience electrical and hoisting ma 
chinery. Box 200, AMERICAN MACHINIST. 

By Al draftsman; long and varied experi 
ence enables him to tackle any design to satis 
faction. Box 216, AMERICAN MACHINIST. 

Position as superintendent or general fore 
man of machine shop; all-round, broad-gaus: 
man; first-class reference. Box 236, AM. M 

Mechanical draftsman wants position with 
a first-class firm; age 26; experience, 8 years 


on engines and mill machinery. Box 218, 
AMERICAN MACHINIST. 

An up-to-date superintendent on _ inter 
changeable automatic machinery and_ tool 


work would like such a position with a good 
company in N. Y. or Conn. Box 228, Am. M 
Mechanical engineer, age 34, with inventive 
ability and experience in designing and build 
ing special machinery, desires change; would 
like position with manufacturing establish 
ment. Box 223, AMERICAN MACHINIST 
NEW YORK 
Gasoline automobile designer, with best ac 
tual results, wants responsible position. Box 
231, AMERICAN MACHINIST. 














